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ABSTRACT
There is little extant accounting research on the 
turnaround phenomenon, when a financially distressed firm 
regains its financial health rather than merging with 
another firm or filing for protection under the Bankruptcy 
Act. The goal of this research was to determine whether 
financial and other publicly available information could be 
used to predict whether or not a distressed firm would turn 
around.
To achieve that goal, a sample of distressed firms 
was identified based on their initial rather than final 
financial condition. A measure external to the firm —  
Standard and Poor's earnings and dividend ranking for 
common stock —  was used to identify the financial 
condition of the sample and assign a value for the 
dependent variable (turnaround or continued distress). A 
model of recovery from bankruptcy developed by Casey,
McGee and Stickney (1986) was used to model recovery from 
financial distress.
Six logistic regression models (all significant) 
were used, consisting of deflated (by the nonresidential 
fixed investment implicit price deflator) and undeflated 
static and change proxies for the independent variables.
viii
All four independent variables (Size of the Firm, Free 
Assets Percentage, Prospective Earnings and Management 
Ownership Concentration) were significant in the deflated 
static model. The predictive accuracy of the model was 
assessed with the jackknife procedure. The model correctly 
classified sixty-five percent of the total sample, seventy- 
one percent of the turnaround firms and sixty-three percent 
of those firms that continued in distress.
CHAPTER ONE
OVERVIEW OF THE STUDY
The business world is fiercely competitive and 
highly volatile. Because of this, many firms become 
financially distressed, by decreasing their financial 
strength and increasing their risk of bankruptcy. A firm 
in financial distress has three options available to it 
(Pastena and Ruland 1986). First, it may continue to 
operate, hoping to regain financial stability through its 
actions, a general economic recovery, or both. Second, it 
may merge with or be acquired by another firm and thus 
continue operating. Finally, it may file for bankruptcy 
and either liquidate or continue operating through a 
successful reorganization.
Many firms experience periods of financial distress 
and choose to continue operating; only some in this group 
are able to turn around and realize the goal of financial 
strength. Stakeholders, among them debtors, creditors, 
shareholders, and employees, have a vested interest in a 
distressed firm's return to financial stability and 
continued operation. Examples of these interests include 
bankers making lending decisions; shareholders making 
investing decisions; and employees making employment
decisions. Isolating those characteristics of the firm 
that predict a distressed firm's future financial condition 
may have important economic consequences for these 
interested groups.
Research Question
A review of the literature (presented in chapter
two) shows that most accounting research that examines
financial distress focuses on Pastena and Ruland's (1986)
third option, bankruptcy. Bankruptcy prediction models and
issues related to bankruptcy are well established in the
accounting literature1. Their second option, merger, also
has a solid foundation in the literature2. Research
activity on the most intriguing (and potentially most
important) group of firms, those that continue to operate
and hope to regain financial strength, is limited3.
Zavgren (1983, 2) issued a call for research in
this area:
Further research is needed to identify 
empirically the dimensions of financial 
information that represent important 
distinguishing characteristics of failing 
and nonfailing firms ....
1 Zavgren (1983) and Jones (1987) are survey articles 
that summarize and critique bankruptcy research.
2 See, for example, Stiglitz (1972), Bulow and Shoven 
(1978), Shrieves and Stevens (1979), Pastena and Ruland 
(1986), Palepu (1986), and Haw, Pastena and Lilien (1987).
3 See, for example, Pant (1991) and Poston, Harmon 
and Gramlich (1992).
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Some distressed firms turn around; other distressed firms
remain in distress or fail. Consequently, this study asks
the following research question:
Can financial and other publicly available 
information about a distressed firm be used 
to predict whether or not it will regain its 
financial health?
Research Method 
To answer this question, a sample of distressed 
firms that choose Pastena and Ruland's first option, 
continued operation with hope of financial recovery, will 
be selected. The choice of this option produces two 
possible future financial conditions for the distressed 
firm: (1) financial turnaround or (2) continued financial 
distress. The distressed firms that select this option and 
attain these two future financial conditions comprise the 
two research groups included in this study.
Distressed firms that choose Pastena and Ruland's 
second option, merger, have one possible future financial 
condition: continued operations as a merged entity. These 
firms will not be included in the sample of distressed 
firms because they become a part of a different entity upon 
merging and therefore their individual financial conditions 
can no longer be monitored.
Distressed firms that choose Pastena and Ruland's 
third option, bankruptcy, have two possible future 
financial conditions: (1) reorganization protection under
Chapter XI of the Bankruptcy Act or (2) liquidation. These 
firms will also not be included in the sample of distressed 
firms. Distressed firms that file for reorganization 
protection during the period of the study will be excluded 
from the sample because their recovery efforts are 
controlled by the bankruptcy courts. Distressed firms that 
liquidate during the period of the study will be excluded 
from the sample because they are no longer operating.
Figure 1.1 depicts these options, their resulting financial 
conditions, and the research groups included in this study.
Once the sample of distressed firms is selected, 
the sample firms will be classified into two groups 
according to whether they turned around or remained in 
financial distress during the period of the study (1972- 
1992) . Extant accounting research in financial condition 
predictive studies uses accounting measures to proxy for a 
firm's financial condition. The more common measures are 
return on assets, consecutive or cumulative operating 
losses, declines in profitabi1ity, the current ratio, and 
deterioration in the Retained Earnings account. Use of 
these accounting proxies results in two potential problems 
in this line of research.
First, measures of distress based on reported 
profitability or derivations thereof are questionable. 






















Fig. 1.1— -Options available to distressed firms, their
resulting possible financial conditions and entry 
into research groups.
management through the choice of alternative accounting 
techniques4. Both Ohlson (1980) and Zavgren (1985) found 
that profitability did not distinguish failing from 
nonfailing firms.
Second, financial condition prediction models use 
accounting measures as the principle explanatory variables. 
Using accounting variables to both identify a sample of 
distressed firms and to determine values for the 
independent variables creates the risk of including the 
same variable on both sides of the model. If that occurs, 
the distinction between the dependent variable and the 
explanatory variables becomes unclear because the dependent 
variable simultaneously is determined by the independent 
variables and determines some of the explanatory variables 
(Gujarati 1978, 335).
Hoffman (1989) observed that findings have been 
inconsistent in the management strategy research aimed at 
identifying firm-specific and industry-specific 
characteristics that differentiate successful from 
unsuccessful turnaround firms. One possible cause of this 
inconsistency is the lack of consensus on definitions and 
operationalizations of financial decline and turnaround.
He suggested using a measure external to the firm to proxy 
for initial financial condition (distress) and future
4 Watts and Zimmerman (1986) summarizes research on 
managements' choice of accounting methods.
financial condition (turnaround) rather than continuing to 
rely on a variety of accounting information to capture 
those constructs.
This research will differ from existing financial 
condition prediction research by avoiding the problems 
inherent in using accounting measures to both define and 
explain the behavior of distressed firms and by heeding 
Hoffman's suggestion. This study, unlike previous 
turnaround studies, adopts a measure external to the firm, 
Standard and Poor's earnings and dividend ranking for 
common stocks, to identify a firm as distressed and to 
determine the value of the dependent variable, future 
financial condition5. Financial ratios will be used as the 
independent variables in the model.
A conditional probability model will be used to 
predict the distressed firms' future financial condition: 
turnaround or continued distress. The classification 
accuracy of the model will be assessed using the 
Lachenbruch holdout (jackknife) procedure.
5 Lau (1987) also used an external measure of 
financial condition drawn from Standard and Poor's in her 
five-state predictive model. She identified one financial 
state (State 2) on the continuum of financial health as 
default on loan interest and/or principal payments by firms 
with bonds rated C by Standard and Poor's.
Research Hypotheses 
Independent variables comprising the model will be 
adapted from White's (1981, 1984) theoretical model and 
Casey, McGee and Stickney's (1986) empirical model of the 
outcome of bankruptcy: successful reorganization versus 
liquidation. Bankrupt firms that successfully reorganized 
as opposed to bankrupt firms that liquidated were posited 
by these researchers to (1) be larger, (2) have a larger 
percentage of free or noncollateralized assets, (3) have 
greater earnings prospects in the near future, and (4) have 
a larger ownership stake by management. These four 
characteristics of the firm were the four independent 
variables contained in Casey et al.'s empirical model: firm 
size, free assets, prospective earnings, and management 
ownership concentration.
Financial recovery is achieved by both financially 
distressed firms that turn around and bankrupt firms that 
successfully reorganize. It is, therefore, reasonable to 
posit that the same characteristics that enable a bankrupt 
firm to reorganize enable a distressed firm to turn around. 
Consequently, this research will test the following four 
research hypotheses:
1. Size Hypothesis. Distressed firms that turn around 
will be larger than distressed firms that remain 
distressed.
2. Free Assets Hypothesis. Distressed firms that turn 
around will have a larger percentage of free assets 
than distressed firms that remain distressed.
3. Prospective Earnings Hypothesis. Distressed firms 
that turn around will have greater earnings prospects 
than distressed firms that remain distressed.
4. Management Ownership Concentration Hypothesis. 
Distressed firms that turn around will have a greater 
ownership concentration by management than distressed 
firms that remain distressed.
Summary
In summary, the purpose of this study is to test a 
model to predict whether distressed firms will turn around 
or remain distressed. This study extends existing 
turnaround research by testing a model that was developed 
to predict recovery rather than failure and by using an 
external rather than an internal indicator of a firm's 
financial condition. Selection of the sample of distressed 
firms and measurement of the dependent variable, future 
financial condition, will be based on Standard and Poor's 
earnings and dividend ranking for common stocks.
The remainder of this study is divided into four 
chapters. Chapter two is a summary and critique of related 
accounting literature. Chapter three contains the research 
method, including sample selection procedures and 
discussions of the dependent and independent variables and 
the statistical techniques. Chapter four presents the 
results of this study. The final chapter summarizes the 
study, identifies limitations of the study and provides 
suggestions for future research.
CHAPTER TWO
LITERATURE REVIEW
Overview of Related Literature 
Accounting research of bankruptcy is well 
established. This area of research is characterized by 
four lines of research. (1) Bankruptcy prediction studies 
develop and test models for their usefulness in predicting 
bankruptcy in dichotomous samples of healthy and bankrupt 
firms. (2) Bankruptcy outcome studies examine differences 
in bankrupt firms that either liquidate and cease operating 
or successfully reorganize and continue operating.
(3) Bankruptcy avoidance studies consider the merger 
alternative available to firms experiencing financial 
distress. (4) Market studies of failing firms study the 
stock market response and the opportunities for investors 
to earn abnormal returns around the times of the events 
related to bankruptcy.
An emerging subset of bankruptcy research in the 
accounting discipline is the study of financial recovery or 
turnaround. This line of research focuses on those firms 
that are experiencing financial distress, but not to such a 
high degree that they have no other alternative but to file
10
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for bankruptcy. These firms have a strong enough financial 
position that they may be able to turn around, to regain 
financial health and stability. Accounting turnaround 
research develops and tests models for their predictive 
ability to identify financially distressed firms that will 
be able to regain viability.
The business strategy discipline also studies the 
turnaround phenomenon. It looks at turnaround from three 
perspectives. First, it develops models of the phases and 
time frames of financial decline and recovery. Second, it 
examines the relevant management strategies that are 
necessary to effect a successful turnaround of a declining 
firm (i.e., a firm exhibiting continuing decreases in 
financial performance)1 or a stagnant firm (i.e., a firm 
exhibiting continuing decreased but not decreasing 
financial performance)2. Thirdf it gathers anecdotal 
evidence about recovery efforts from successful and 
unsuccessful turnaround firms.
Subsequent sections of this chapter will review and 
critique the literature related to the research question 
posed in chapter one of this study. Bankruptcy prediction 
studies are reviewed first, followed by a discussion of 
bankruptcy outcome studies. Models of financial decline
1 See for example Bibeault (1982); Schendel, Patton & 
Riggs (1976); Zimmerman (1989) and Hoffman (1989).
2 See for example Hambrick & Schecter (1983).
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and the accounting literature on turnaround are presented 
next. The final section of this chapter summarizes the 
extant literature.
Bankruptcy Prediction Studies 
There have been numerous empirical models developed 
to predict which firms in the population will become 
bankrupt. The current study draws on this research for its 
statistical approach. This section summarizes those 
studies that advanced the effort of bankruptcy prediction 
through the use of new statistical techniques.
Beaver's (1966) seminal study utilized a univariate 
approach to bankruptcy prediction by analyzing financial 
ratios. Six ratios were calculated for each firm and an 
optimal cutoff point selected to minimize misclassification 
errors in his failed/nonfailed dichotomy. The ratios of 
cash flow/total debt and net income/total assets were best 
able to predict failure.
Altman (1968) pioneered the use of a multivariate 
approach, discriminant analysis, in bankruptcy prediction 
studies. Altman derived a linear combination of those 
characteristics that "best" discriminates between groups, 
known as the Altman Z score. Altman determined that a Z 
score of 2.675 was the critical value that best 
discriminates between bankrupt and nonbankrupt firms.
Firms with Z scores less than 1.81 were bankrupt; firms 
with scores greater than 2.99 were nonbankrupt; firms with
13
Z scores between 1.81 and 2.99 fell into his "grey area," 
with the greatest risk of misclassification.
Deakin (1972), Edmister (1972), and Altman,
Haldeman and Narayanan (1977) refined and expanded Altman's 
original study by increasing the number of variables 
included in the model and controlling for collinearity in 
the financial ratios. Ohlson (1980) utilized conditional 
probabilities in bankruptcy prediction but failed to 
achieve classification accuracy as high as either the 
univariate or the discriminant analysis techniques. 
Conditional probability methods are, however, a promising 
statistical technique for these studies because no 
assumptions of prior probabilities of bankruptcy are 
required and the distributions of the predictor variables 
are not constrained.
In conclusion, the prediction of bankruptcy has 
evolved from a simple univariate model proposed by Beaver 
to modeling using a variety of multivariate techniques.
For a detailed discussion of the limitations of these 
models and their potential methodological flaws, the reader 
is referred to Jones (1987) and Zavgren (1983).
Bankruptcy Outcome Studies 
There are few empirical studies on the differences 
between bankrupt firms that liquidate and those that 
reorganize. This line of research is, however, closely 
related to the present study of financial turnaround. Both
14
areas allow a failing firm to reverse its negative trend, a 
possibility not considered in bankruptcy prediction 
research. Both areas seek to identify those 
characteristics of the firm that differentiate between 
success or failure in distressed firms.
Hong (1983) presented a theoretical model to 
differentiate among firms that (1) file for bankruptcy and 
reorganize, (2) file for bankruptcy and liquidate, and (3) 
continue to operate without filing for bankruptcy. Her 
results showed that the most important discriminatory 
variable was noncollateralized or free assets. The 
intangible asset, defined as the difference between the 
value of the firm as a going concern and its value in 
liquidation, was hypothesized to be the most significant 
variable. However, both it and size of the firm were 
insignificant in all of the models and were negatively 
rather than positively associated with a firm's likelihood 
of reorganization.
Hong did not assess the predictive ability of the 
logit models, generated in each of the three years prior to 
the bankruptcy filing. Her study was limited to 
identifying those variables that differentiate successful 
from unsuccessful firms. Of the four variables included in 
the models (intangible asset, free assets, size and 
industrial classification) only free assets was significant 
in all three years.
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LoPucki (1983) examined the first order 
correlations between the failed firm's bankruptcy outcome 
(reorganization or liquidation) and several explanatory 
variables; she did not attempt to develop an outcome 
classification model. She found the following 
relationships between bankruptcy outcome and the 
independent variables. (1) Type of business: manufacturing 
firms had a significantly higher success rate. (2) Size: 
larger firms were significantly more successful. (3) 
Existence of creditor opposition to the reorganization 
plan: successful firms were more often the target of 
creditor opposition. (4) Age of the firm and its 
geographical location were not significant.
Casey, McGee and Stickney (1986) conducted an 
empirical study of a bankruptcy outcome model developed by 
White (1981, 1984) and assessed the importance of the 
variables in the model as to their ability to distinguish 
between firms that liquidate and those that successfully 
reorganize. Probit and sensitivity analyses were used to 
test the significance of the posited explanatory variables, 
the classification accuracy of the resultant model, and the 
model's stability in a later time period.
Casey et al. achieved an approximately seventy 
percent classification accuracy for the probit analyses of 
the total sample of 113 firms and of the two subsamples 
(defined by year of entry into the sample) taken
16
individually; the accuracy decreased to 58.5 percent when 
the later period subsample was treated as a holdout sample. 
The two most significant explanatory variables for 
distinguishing firms that liquidate from those that 
reorganize were percentage of free assets (unpledged 
assets) and earnings prospects (based on past 
profitability). Size of the firm and equity commitment of 
management were not found to be significant.
In summary, although there have been few studies of 
bankruptcy outcomes, there is corroborating evidence that 
free assets is a significant discriminatory variable 
between firms that emerge from bankruptcy and those that 
liquidate. Size, existence of creditor opposition, and 
earnings prospects were all found to be significant in one 
of the studies. Other variables achieved different results 
across the three studies.
Models of Financial Decline
This section presents three models of financial 
decline. Each portrays the stages of decline from a 
financially stable firm to a bankrupt firm in terms of 
differing business conditions and signals. An 
understanding of the decline phases is important for 
identifying firms that are potential turnarounds and for 
defining the time frame during which a successful recovery 
would be expected to occur.
17
Fitzpatrick (1934) describes five stages leading 
to business failure from financial stability. Stage 1, 
incubation, is likely to be unheeded. It occurs when 
unfavorable conditions are developing unnoticed. Stage 2, 
financial embarrassment, arises when management or others 
notice the financially distressed condition of the firm.
The firm is unable to satisfy its cash requirements; its 
assets are not sufficiently liquid to meet cash obligations 
as they come due. The firm may extricate itself from this 
stage by borrowing additional funds or renegotiating 
payment terms.
Stage 3, financial insolvency, follows from stage 2 
if the firm is unable to acquire the necessary funds to 
meet its cash shortage. This stage is reversible if the 
firm is able to take more long term action to obtain 
funding, such as issuing additional stock or bonds. Stage 
4, total insolvency, results from stage 3 when additional 
funding is not obtained and liabilities exceed the firm's 
assets. This stage represents the public acknowledgement 
of failure. It is, however, reversible through additional 
outside funding or a troubled debt restructuring. Stage 5, 
confirmed insolvency, occurs through the voluntary or 
involuntary filing for bankruptcy protection. A firm may 
emerge from stage 5 through a reorganization but most firms 
liquidate and cease operations.
18
Fitzpatrick's (1934) five declining stages to 
bankruptcy emphasize the cash requirements of the firm and 
the public acknowledgement of the firm's financial 
condition. Each stage is reversible, thus affording 
turnaround opportunities to the distressed firm. Stages 1 
through 4 are the subject of this study, rather than stage 
5, when the firm has already filed for legal protection 
under the bankruptcy laws.
Lau (1987) described five financial states in which 
a firm could be. State 0 signified financial stability. 
State 1 occurred when a firm omitted or reduced dividends. 
State 2 arose when a firm was in technical default or 
defaulted on its loan payments. State 3 resulted when a 
firm filed for protection under the Bankruptcy Act. State 
4 indicated final bankruptcy and liquidation.
States one through four are indicative of a firms's 
increasing financial decay and distress. States 1 and 2 
are states of financial distress: the company is unable to 
make all payments as they come due. Lau's inclusion of a 
state 1 based on dividend activity stems from prior 
research which indicates that even though healthy firms may 
omit or reduce dividend payments, generally a firm is 
experiencing some financial distress at that point in 
time.3 Gentry, Newbold and Whitford (1985), in their
3 See for example, Donaldson (1969), Pettit (1972), 
Dielman and Oppenheimer (1984), and Gentry, Newbold, and 
Whitford (1985).
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bankruptcy prediction study based on cash flows, found that 
smaller dividends/total net cash flows ratios indicated a 
higher probability of failure for the firm. The dividend 
component of their model was significant in both the year 
prior to bankruptcy and when used as a mean value three 
years prior to bankruptcy.
States 3 and 4 are measures of publicly 
acknowledged insolvency by the filing for protection and 
proceeding through legal bankruptcy procedures. A firm may 
re-emerge from bankruptcy through reorganization, as 
evidenced by the bankruptcy outcome studies, but this 
particular trend reversal will not be addressed in this 
study. Reversals within and out of the early distressed 
states are the focus of this study.
Weitzel and Jonsson (1989) also proposed five 
stages of financial decline, but from the perspective of 
management behavior. It is only during the first four 
stages that decline is reversible. During Stage 5, 
dissolution, the company no longer has the financial or 
human resources necessary to continue to operate. The 
stages leading to the dissolution of a company follow.
Stage 1, blinded, occurs when decline begins 
because management fails to detect or anticipate either 
internal or external changes that could effect long-term 
survival. Stage 2, inaction, results when decline becomes 
noticeable to outsiders yet management is unable to decide
20
on and act on corrective measures. Stage 3, faulty action, 
is a result of Stage 2 as management under pressure either 
makes faulty decisions or incorrectly implements correct 
decisions. Stage 4, crisis, is the last stage in which a 
turnaround may occur. To avoid dissolution, management 
must begin a major reorganization and business 
reorientation in the midst of financial and human chaos.
The models of financial decline discussed above 
have two commonalities. First, a firm's financial decline 
is portrayed as an eroding continuum rather than a stark 
dichotomy of healthy or bankrupt. Second, it is possible 
for a distressed firm to reverse its financial erosion at 
any time prior to the dissolution of the company.
Financial Turnaround 
Existing accounting literature on financial 
turnaround, Pastena and Ruland's (1986) first alternative, 
is sparse. Poston, Harmon, and Gramlich (1992) evaluated 
the usefulness of financial ratios to predict turnaround or 
failure in a sample of distressed firms during the period 
1970-1976. The firms were evaluated eight years after 
entry into the sample to determine the value of the 
dependent variable, the future financial condition.
Poston et al. tested two bankruptcy prediction 
models for their ability to discriminate among distressed
2 1
firms4 that (1) failed, (2) showed continuing evidence of 
distress, and (3) no longer exhibited distress. Model 1, 
based on Altman (1968), used multiple discriminant analysis 
and the resultant Z score to classify firms. This model 
was biased in that it over classified firms as failures. 
Model 2 was a probit model using the seven financial ratios 
identified through factor analysis as representing a firm's 
financial condition in Pinches, Eubank, Mingo and Caruthers 
(1975). Model 2 was biased in that it too frequently 
classified firms as turnarounds.
Poston et al. reached two conclusions. First, 
existing bankruptcy prediction models, developed using 
samples of bankrupt and financially healthy firms, cannot 
be accurately applied to classify firms that are 
financially distressed into their future financial 
condition. Second, further research is needed to identify 
financial variables that differentiate between distressed 
firms that survive and those that fail. One of the 
objectives of this study is to contribute to the research 
aimed at identifying those distinguishing variables.
4 To be classified as distressed a firm had to meet one 
of the following three criteria during the period 1970 to 
1976: (1) two or more consecutive years of operating losses, 
(2) a current ratio of less than 1 0  at the end of any single 
fiscal year, or (3) a negative balance in the Retained 
Earnings account at the end of any single fiscal year.
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Pant (1991) developed a predictive turnaround model 
incorporating a distressed firm's5 financial and structural 
variables. Overall, the model lacked classification 
accuracy. It was, however, better able to predict which 
firms would continue as poor performers than which firms 
would turn around. Nonetheless, Pant had significant 
findings: turnaround firms, in comparison to nonturnaround 
firms, were smaller, spent more on research and 
development, and increased their sales and margin on sales. 
She conceded, as one limitation of the study, that defining 
turnaround as a change in industry-relative return on 
assets "captures only certain dimensions of the company's 
performance" (p. 640).
Accounting research on predicting financial 
turnaround has just begun. Existing bankruptcy prediction 
models do not differentiate distressed firms that 
turnaround from those that do not. This research suffers 
from a methodological problem common to management strategy 
research: how to operationalize the basic constructs of 
financial performance, decline and recovery.
5 To be classified as distressed, a firm had to have 
return on assets (ROA) in the bottom quartile of its industry 
for two consecutive years during the period 1970-1976. At 
the end of eight years (1977-1983) the distressed firms were 
reclassified. Turnaround firms were defined as those firms 
with ROA in the top quartile of their industry; nonturnaround 
firms had ROA still in the bottom quartile of their industry; 
firms with ROA in the two middle quartiles were deleted from 
the sample.
Summary
Chapter two discussed the seminal accounting 
studies that predicted bankruptcy in samples of healthy and 
bankrupt firms using accounting information. Two 
extensions of this research were summarized. First, 
researchers tried to differentiate which firms, once in 
bankruptcy, would successfully reorganize or would 
liquidate. Second, researchers asked if accounting 
information could also be used to predict which distressed 
firms would recover prior to filing a bankruptcy petition.
Turnaround research is an extension of bankruptcy 
prediction studies and relies on the premises discussed in 
the financial decline literature: that (1) corporate 
financial health is a continuum and a process, and (2) a 
financial decline is reversible. This study extends 
turnaround research by (1) testing a model of financial 
recovery rather than a model of bankruptcy with a sample of 
distressed firms and (2) using a measure external to the 
firm to proxy for a firm's financial condition.
CHAPTER THREE
RESEARCH METHOD
The purpose of this study is to test a model to 
predict whether distressed firms will turn around or remain 
distressed. This study extends extant research by using a 
model that is developed to predict recovery rather than 
failure, and by using an indicator of a firm's financial 
condition that is external to the firm rather than internal 
to the firm. Selection of the sample of distressed firms 
and measurement of the dependent variable, future financial 
condition, is based on Standard and Poor's earnings and 
dividend ranking for common stocks (RANKING)1.
Standard and Poor's earnings and dividend ranking 
for common stocks (RANKING) is an appraisal of the past 
ten-year performance of a stock's earnings and dividends 
and its standing relative to other stocks at its fiscal 
year end. The computerized ranking system adjusts the 
basic earnings and dividends scores by a set of
1 Lau (1987) also used an external measure of financial 
condition drawn from Standard and Poor's in her five-state 
predictive model. She identified one financial state (State 
2) on the continuum of financial health as default on loan 
interest and/or principal payments by firms with bonds rated 
C by Standard and Poor's.
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predetermined modifiers for growth, cyclicality, and 
stability within the long-term trend. Adjusted scores are 
then combined into one score and measured against a large 
representative sample of stocks. Figure 3.1 lists the 












Fig. 3.1— Common stock rankings and their interpretation 
(adapted from Standard and Poor/s Stock Reports. 
1991, ix-x)
A conditional probability model is developed using 
logistic regression to predict the distressed firms' future 
financial condition. Independent variables comprising the 
model are adapted from Casey et al.'s (1986) model of 
recovery from bankruptcy. The classification accuracy of 
the model is assessed through the use of the Lachenbruch 
holdout (jackknife) procedure.
The remainder of this chapter is organized as 
follows. Sample selection procedures are discussed in
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section two. Section three contains classification 
procedures for the dependent variable. Theoretical and 
operational definitions of the independent variables are 
presented in section four. Statistical techniques are 
detailed in section five.
Sample Selection 
A sample of distressed firms was drawn from 
Standard and Poor's (1) Compustat annual industrial, over 
the counter, and research tapes; (2) Security Owners' Stock 
Guide; and (3) Special Data Set during the years 1972-1992. 
The Special Data Set was provided to the author by Standard 
and Poor's for the years 1972-1992 (lacking years 1978 and 
1979) and consists of cusip number, company name, ticker 
symbol and RANKING. For the purposes of this research, a 
distressed firm was defined as one whose RANKING dropped 
from consistently "high'" (average or better: B+, A-, A or 
A+) to consistently "low” (below average or worse: B, B- or 
C). To enter the sample a firm must have met two criteria.
—  First, the firm must have had a Standard Industrial 
Classification (SIC) code less than 6000. Excluding from 
the sample those firms with SIC codes of 6000 and greater 
eliminated financial service companies, real estate 
investment companies, service companies, and others. Such 
exclusions are common in studies of financial distress 
because the published financial ratios reported by firms 
with SIC codes of 6000 and above are not comparable to
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those reported by industrial firms (Gilbert, Menon and 
Schwartz 1990).
Second, the firm must have been ranked B, B- or C 
on Standard and Poor's earnings and dividend rankings for 
common stocks for two consecutive years (study years three 
and four) after having been ranked A+, A ,  A- or B+ for a 
minimum of two consecutive years (study years one and two). 
The two-year criterion for the initial high years and 
initial low years was imposed to add assurance that the 
firm's RANKING reflected the firm's financial condition and 
was not an anomaly.
This sampling technique differs from the choice- 
based sampling method used in research that predicts 
financial condition. In this study the value for the 
dependent variable, future financial condition (turnaround 
or continued distressed), was not known at the time of a 
firm's entry into the sample. When using a choice-based 
sampling method, the value of the dependent variable (for 
example, bankrupt or nonbankrupt) for the firms is the 
reason for entry into the sample. Zmijewski (1984) shows 
that choice-based sampling over-samples distressed (i. e. 
bankrupt) companies and results in model estimation biases 
because the sample is drawn nonrandomly from different 
populations. Palepu (1986) demonstrates the problems that 
arise when assessing the predictive accuracy of models 
estimated with a choice-based sample.
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Dependent Variable 
The dependent variable is the distressed firm's 
future financial condition, STATE. If a firm turns around, 
it is assigned a value of 1 for STATE. If a firm does not 
turn around and, therefore, is still distressed, it is 
assigned a value of 0 for STATE. Definitions and criteria 
for each of the two future financial condition 
classifications follow.
STATE 1: Turnaround. A turnaround firm is one that 
is able to recover from its distressed condition. A 
turnaround firm must have increased its RANKING to A+, A,
A- or B+ for any two consecutive years during study years 
five through thirteen.
STATE 0: Continued distress. A firm experiencing 
continued financial distress is one that is unable to turn 
around but is still operating. A continued distressed firm 
must either (1) maintain a RANKING of B, B- or C during 
study years five through thirteen, or (2) have only single 
years rather than consecutive years of a RANKING of B+ or 
higher during study years five through thirteen. Figure 
3.2 depicts graphically the necessary behavior of a firm's 
RANKING for it to be included in the sample and classified 
as either a turnaround firm or a firm in continued 
financial distress.
STATE will be measured during study years five 
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+ represents RANKING of A+, A, A- or B+ 
x represents RANKING of B, B- or C
t represents time in years over the period 1972-1992
Fig. 3.2— General research method for identifying
distressed firms and classifying them according 
to whether they (A) turn around (firms 1 and 2) 
or (B) remain distressed (firms 3 and 4).
RANKING in years three and four. This is illustrated for 
hypothetical firms 1, 2, 3 and 4 in Figure 3.2. The two- 
consecutive-year criterion is imposed to ensure that the 
firm's RANKING is stable. Selection of years five through 
thirteen to measure the dependent variable is derived from 
prior research. Schendel and Patton (1975) found that it 
took an average of 7.5 years for a firm to turn around; 
Bibeault (1982) found the average turnaround period to be 
8.0 years. Sample firms in this study may turn around in 
as few as three years, e.g., firm 2 in Figure 3.2 (high 
RANKING in years five and six) or in as many as ten years, 
e.g., firm 1 in Figure 3.2 (high RANKING in years twelve 
and thirteen). Sample firms that continue in distress 
either maintain their low RANKING for the duration of the 
study period, e.g., firm 4 in Figure 3.2, or are unable to 
achieve two consecutive years of a high RANKING, e.g., 
firm 3 in Figure 3.2.
Independent Variables 
Four independent variables are used in a 
mathematical model to predict the dependent variable, 
future financial condition, i.e. turnaround or continued 
distress. Previous research from which the variables are 
derived is discussed next. Operational definitions of the 
independent variables follow.
Theoretical Characteristics 
Both distressed firms that effect a successful 
turnaround and bankrupt firms that emerge from that state 
have been able to reverse their negative trend and regain 
financial stability. White (1981, 1984) demonstrated 
theoretically the characteristics possessed by firms that 
successfully reorganize and emerge from bankruptcy. This 
study attempts to determine if those same characteristics 
help to distinguish firms that turn around from firms that 
do not. The theoretical characteristics of reorganized 
firms identified by White are the independent variables of 
this studyes model. They are discussed below.
The first characteristic is size of the firm. Size 
is related to borrowing capacity: larger firms are more 
likely to have previously raised capital by the issuance of 
long-term, unsecured bonds. The assets generated by such 
borrowings are available as collateral for future 
additional borrowings.
The second characteristic, free assets, is defined 
as those assets not secured by previous borrowings and that 
are thus available for use as collateral for additional 
borrowing. The larger the proportion of a firm's free 
assets to total assets, the greater the ability of the firm 
to obtain additional financing and emerge from bankruptcy.
The third characteristic is prospective earnings of 
the firm. Successful firms have more attractive earnings
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prospects. Firms that are expected to operate profitably 
in the near future are better able to generate funds either 
internally or through additional outside borrowings. This 
anticipated ability to generate funds will enable firms to 
successfully reorganize.
The fourth characteristic is management's ownership 
concentration in the firm. Management has a greater 
incentive to reorganize rather than liquidate once in 
bankruptcy if its potential personal loss is smaller under 
reorganization. Thus, the larger the equity stake of 
management in the firm, the larger is its incentive to 
avoid liquidation.
If the four characteristics just discussed apply to 
firms that reverse their negative trends once in 
bankruptcy, it is plausible to posit that they also apply 
to firms that reverse their negative trends while 
financially distressed. Consequently, this study adopts 
these four characteristics as theoretical characteristics 
of turnaround firms. Specifically, turnaround firms (as 
opposed to those distressed firms that remain distressed) 
will: (1) be larger; (2) have a larger percentage of free 
assets; (3) have more attractive earnings prospects; and 
(4) have a larger managers' equity stake. Each of these 
theoretical characteristics is an independent variable in 
this study's model.
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Operational Definitions and Research Hypotheses 
The four independent variables comprising this 
study's model are: (1) firm size, (2) free assets 
percentage, (3) prospective earnings, and (4) management 
ownership concentration. The independent variables are 
measured for each sample firm using both a static proxy and 
a change proxy. The static proxy is measured during year 
three, the first of the necessary two consecutive years 
that the firm demonstrates below average performance. The 
change proxy is measured as the difference in the static 
proxy between years one and four. This section presents 
the operational definitions of these variables and their 
hypothesized association with firms that turn around.
1. Size (SIZE). There are two opposing views of 
the relationship of size to turnaround. Size may be 
positively related to turnaround because a larger firm may 
have more experience operating in a given industry or 
industry group. Size may be inversely related to 
turnaround because of the greater adaptability and 
flexibility of smaller firms when faced with declining 
performance (Ramanujam, 1984).
Findings have been inconsistent in studies of 
financial recovery and turnaround using firm size as a 
discriminating variable. LoPucki (1983) found that larger 
firms were more likely to reorganize than liquidate once in 
a state of bankruptcy. Hong (1983) found no significant
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association for size and financial recovery in the same 
experimental context. Casey et al. (1986) found that size 
was not significant in their model of reorganization versus 
liquidation. Ramanujam (1984) found a positive association 
between size and successful turnarounds. Conversely, Pant 
(1991) found that turnaround firms were smaller than 
nonturnaround firms.
Although findings have been mixed as to whether 
firm size is positively or negatively related to financial 
recovery, two of the three studies cited that obtained 
significant results for that variable found firm size to be 
positively associated with recovery. Consequently, in 
accord with the theoretical characteristics of the model 
and previous research, SIZE is hypothesized to be 
positively associated with turnaround.
H01: Distressed firms that turn around are the same
size or smaller than distressed firms that do not 
turn around.
HA,: Distressed firms that turn around will be
larger than distressed firms that do not 
turn around.
This study proxies SIZE as the natural logarithm of 
net sales indexed by the nonresidential fixed investment 
implicit price deflator (NrlPD). Net sales is obtained 
from the Compustat data base. The NrlPD is calculated 
quarterly and published in the Survey of Current Business 
by the U. S. Commerce Department.
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Indexing size will minimize possible economic
distortions that result when measuring events that occur
over an inflationary period. Swanson (1985) argued that
the Consumer Price Index (CPI) is not the appropriate
adjuster to index corporate earnings during periods of
either high or low inflation. He instead recommended use
of an index of business investment purchasing power,
because (p. 155-156):
... an index of business investment goods 
corresponds more closely to the goods and 
services on which businesses spend available 
funds than either an index of consumer goods (the 
Consumer Price Index or CPI) or an index of "all 
goods in general."
The NrlPD is one such index, used to estimate at the
macroeconomic level real growth in the gross domestic
product (GDP). It will be used in this study at the
microeconomic level to estimate internally generated
growth capacity.
2. Free Assets (FASSETS). Free assets are those 
assets not secured by previous borrowings and are thus 
available for use as collateral for additional borrowing. 
White (1981, 1984) argues that the larger the proportion of 
a firm's free assets, the greater the ability of a firm to 
obtain additional financing to enable it to emerge from 
bankruptcy. Hong (1983) and Casey et al. (1986) found a 
positive association between free assets and reorganization 
versus liquidation once in bankruptcy.
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This study proxies FASSETS as free assets 
percentage. It is calculated as non-collateralized tangible 
assets divided by tangible assets. The data necessary to 
calculate FASSETS is found in the Compustat data base. It 
is hypothesized that a firm's free assets percentage will 
be positively associated with its ability to turn around.
H^: Distressed firms that turn around will have
the same percentage or a smaller percentage of 
free assets than distressed firms that do not 
turn around.
Ha2: Distressed firms that turn around will have
a larger percentage of free assets than dis­
tressed firms that do not turn around.
3. Prospective Earnings (PROPERN). White (1981, 
1984) proposed that firms that emerge from bankruptcy have 
more attractive earnings prospects than those firms that 
liquidate. She argued that firms that are expected to 
operate profitably in the near future are better able to 
generate funds either internally or through additional 
outside borrowing. Casey et al. (1986) found prospective 
earnings to be positively associated with reorganization in 
their model of reorganization versus liquidation. Earnings 
prospects was measured in that study as Net Income divided 
by Total Assets.
PROPERN is proxied by return on assets (ROA) in 
this study. It is calculated as operating income from 
continuing operations before taxes and depreciation, 
divided by net operating assets. The data necessary to
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calculate PROPERN is obtained from the Compustat data base. 
Because stronger earnings prospects should also help a 
distressed firm generate the necessary funds and 
stakeholder confidence to turn the firm around, it is 
hypothesized that prospective earnings will be positively 
associated with turnaround.
H03: Distressed firms that turn around will have
the same or smaller earnings prospects than 
distressed firms that do not turn around.
Ha3: Distressed firms that turn around will have
larger earnings prospects than distressed firms 
that do not turn around.
Figure 3.3 presents the calculation of these three
variables using the annual data items contained in the
Compustat data base.
4. Management ownership concentration (OWNER).
The larger the equity stake of management in a distressed 
firm, the greater is the agreement between management's 
interests and the interests of outside shareholders. If 
the firm turns around, the value of the firm should 
increase; if the firm remains distressed, the value of the 
firm should decrease. When management's interests are 
congruent with shareholder interests, managers of 
distressed firms have a greater incentive to turn the firm 
around and increase firm value rather than to stagnate 
(remain distressed) and erode the value of the firm.
Pastena and Ruland (1986) tested the selection of 
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Fig. 3.3— Calculation of independent variables using
Compustat data. Static proxies (SIZE, FASSETS, 
and PROPERN) will be measured in year three. 
Change proxies (CHSIZE, CHASSET, and CHERN) will 
be measured as the difference in the static 
proxy measured in years one and four.
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firms. They found a positive association between 
management ownership concentration and the choice of 
merger. That result implies that there exists, in this 
scenario, an alignment of shareholder and management 
interests. Merger, as opposed to possible liquidation in 
bankruptcy, and turnaround are both survival strategies 
for a firm. Casey et al. (1986) found ownership 
concentration not to be associated with reorganization in 
their model of reorganization versus liquidation.
OWNER is measured as in Pastena and Ruland (1986): 
total percentage of voting stock owned by managers and 
directors. The data necessary to calculate OWNER is 
obtained from Standard and Poor's Stock Reports and Value 
Line Investment Survey. This study hypothesizes that 
management's ownership concentration will be positively 
associated with turnaround.
Hm : Distressed firms that turn around will have the
same or smaller ownership concentration by 
management than distressed firms that do not 
turn around.
Ha4: Distressed firms that turn around will have
a greater ownership concentration by 
management than distressed firms that do not 
turn around.
Figure 3.4 summarizes the measurement of the independent 
variables and the expected signs of their coefficients.
4 0
Variable Name Sicm Measure
Firm size SIZE + Natural logarithm of ne1
CHSIZE + sales adjusted by the 
NrlPD
Free Assets FASSETS + Non-collateralized
CHASSET + tangible assets / 
tangible assets
Prospective PROPERN + Operating income from
Earnings CHERN + continuing operations 
before taxes and 
depreciation / net 
operating assets
Management OWNER + % of voting stock
Ownership
Concentration
CHOWN + owned by managers and 
directors
Fig. 3.4— Summary of independent variables. Sign
indicates the hypothesized sign of the variable's 
coefficient in the turnaround model. Static 
proxies (SIZE, FASSETS, PROPERN and OWNER) are 
measured in year three. Change proxies (CHSIZE, 
CHASSET, CHERN and CHOWN) are the difference in 
the static proxy measured in years four and one.
Statistical Analysis 
Logistic regression, one type of conditional 
probability model, measures the relationships between the 
independent and dependent variables. Logistic regression 
has a number of advantages over ordinary least squares 
(OLS) regression when modeling a dichotomous accounting 
choice. First, it does not require that the independent 
variables be multivariate normal or that the groups have 
equal covariance matrices. Second, it uses the nonlinear
4 1
cumulative logistic probability function to model the 
relationship between the independent and dependent 
variables. Finally, it automatically produces probability 
estimates that fall between zero and one.
The favorable characteristics are retained 
regardless of sample size, but biasedness of parameter 
estimates is affected by sample size. Aldrich and Nelson 
(1984) provide a rule of thumb -—  50 cases per parameter 
estimated -—  to ensure a large enough sample size so that 
the parameters are unbiased. Stone and Rasp (1991) find 
that sample sizes of 200 or more are necessary to ensure 
that the nominal and empirical error rates are not 
significantly different. For sample sizes of 100 or less, 
t-tests of the coefficients of the individual parameters 
are conservatively biased while the overall model chi- 
square is anticonservatively biased2.
In addition to sample size, Stone and Rasp (1991) 
provide empirical benchmarks for assessing the extent to 
which inferences drawn from logistic test statistics and 
OLS test statistics are affected by other data problems 
common to accounting choice studies. The other data 
problems examined are the number, correlation and
The conservatively biased t-test rejects the null 
hypothesis (H„: j8 = 0) falsely less frequently than the
stated significance level. The anticonservatively biased 
chi-square rejects the null hypothesis (Hc: /3j = /32 = ... = /3k 
= 0) falsely more frequently than the stated significance 
level.
distribution of predictor variables; sensitivity of
parameter estimates; and model predictive ability. They
conclude (p. 184) that logistic analysis:
. . . rather than OLS will continue to be the 
preferable method for modeling dichotomous 
accounting choices even when sample sizes are 
not "large enough."
Because of its advantages, this study uses logistic 
regression to measure the relationship between the 
dependent and independent variables. The model 
coefficients (bj are estimated using maximum likelihood 
techniques. The logistic function to estimate the 
probability of outcome Y = 1 is:
(3.1) P(Y; = l|Xj) =
exp (£1^) / [ 1 + exp (Sl̂ X*) ]
where
P = probability 
Yi = 1, 0
Xi = vector of independent variables 
h*. = coefficient of the k independent 
variable
exp(ZbkXik) = e raised to the (Et̂ X*) power.
Significance of the estimated model parameters is tested 
using Wald's chi-square.
The overall significance of the model is tested 
using a chi-square statistic. It tests the joint null 
hypothesis that all the coefficients in the model except
the intercept are zero (H0: jSj = 02 = __= (3k = 0) . The
computed test statistic is compared to a critical value
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(X2 (k-l,a)) from the chi-square distribution with k-1 
degrees of freedom and significance level of alpha (Aldrich 
and Nelson 1984, 49-56). It is computed:
(3.2) c = -2 log(LO/LI)
where LI = likelihood function of the full model as 
fitted
LO = maximum value of the likelihood function 
if all coefficients except the intercept 
are zero.
The classification accuracy of the model is assessed using 
the jackknife procedure.
Summary
A sample of financially distressed firms is drawn 
using the identified sampling technique. The firms are 
classified as either turnaround or continued distress firms 
based on the behavior of their RANKING variable. Four 
independent variables are calculated for each firm: firm 
size, percentage of free assets, prospective earnings and 
management's ownership concentration. Logistic regression 
is used to model the relationships between the dependent 
and independent variables. The classification accuracy of 




This chapter provides the results of the study.
The first section presents the sample selection procedures 
and results. It is followed by a discussion of the 
characteristics of the sample firms. Descriptive 
statistics of the independent variables are covered next. 
Then the logistic regression models and the classification 
accuracy of the best fitting model are reported. The 
chapter closes with a summary of the results.
Sample Selection 
This section contains the results of the sampling 
methodology. The first subsection describes the procedures 
used to identify the initial sample of distressed firms.
The second subsection presents the final sample and the 
reasons for eliminating firms from the initial sample.
Sample Selection Procedures 
A sample of distressed firms was drawn from 
Standard and Poor's (1) Compustat annual industrial and 
over-the-counter tapes, (2) Security Owners' Stock Guide, 
and (3) Special Data Set during the years 1972-1992, using 
the procedures detailed in chapter three. To enter the
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sample a firm met two criteria. First, the firm had a 
Standard Industrial Classification (SIC) code less than 
6000. Second, the firm's RANKING was B, B- or C for two 
consecutive years (study years three and four) after having 
been A+, A, A- or B+ for a minimum of two consecutive years 
(study years one and two).
A sample firm had to satisfy two requirements to 
remain in the sample. First, the firm must have selected 
Pastena and Ruland's (1986) first option available to 
distressed firms: to continue operating with the goal of 
financial recovery. Therefore, sample firms that merged 
with another firm (option two) or filed for reorganization 
protection under the Bankruptcy Act (option three) during 
the period of the study were deleted from the sample. 
Second, the sample firm must have had complete data in 
order to assign a value for the dependent variable (STATE) 
and calculate values for the independent variables. To 
satisfy the second requirement, sample firms (1) were 
included on the Compustat annual industrial and over-the- 
counter tapes for all study years; (2) had no missing data 
items for the calculation of the independent variables 
during years one, two and four; and (3) had consistent 
RANKING scores at the end of the firm's study period.
Sample Selection Results
An initial sample of 826 distressed firms was 
identified using the two sampling criteria of SIC code less
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than 6000 and the specified RANKING pattern. The final 
sample obtained consists of 239 firms, including 48 firms 
classified as having turned around and 191 firms classified 
as continuing in distress. Failure to satisfy the two 
requirements for remaining in the sample (continued 
operation and complete data) resulted in the deletion of 
587 firms from the initial sample. The reasons for 
deleting firms and the number of firms deleted for each 
reason follow.
Firms with No Assignable Value for Dependent Variable
To be assigned a value for the dependent variable, 
STATE, a firm must have had a minimum of two consecutive 
years of RANKING following entry into the sample. Of the 
185 firms that were deleted because of no assignable value 
for STATE, 174 firms had fewer than six consecutive years 
of RANKING. Eleven firms were deleted because they had 
inconsistent RANKING, i.e. one year of a high RANKING and 
one year of a low RANKING, during the last two years of 
their study period.
Firms with Missing Values for Independent Variable
Proxies for the independent variables Size, Free 
Assets and Earnings Prospects were calculated using 
Compustat data items. Static proxies were calculated using 
data from study year three; change proxies were calculated 
as the difference in the data between study years four and
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one. Ownership concentration proxies were obtained from 
Standard and Poor's Stock Reports and/or Value Line 
Investment Survey. A total of 140 sample firms had missing 
values for one or more of these data items and were deleted 
from the initial sample.
Firms Not Included on Compustat Tapes
Because the Size, Free Assets and Earnings 
Prospects proxies are calculated using Compustat data 
items, firms that were not included on those tapes were 
deleted from the sample because these independent variables 
could not be calculated. A total of 117 firms were deleted 
because they were not included on the Compustat tapes.
Merged or Acquired Firms
Sample firms that merged with or were acquired by 
another firm during the study period were deleted from the 
sample because their individual financial condition could 
not be separated from the new entity. Of the eighty-three 
firms deleted for this reason, seventy-nine firms 
experienced a merger and four firms were acquired by 
another company.
Firms in Reorganization or Liquidation
Nineteen firms were deleted because they were in 
either reorganization or liquiquidation. The eighteen 
firms that filed for reorganization protection under the 
Bankruptcy Act were deleted from the sample because their
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recovery efforts were controlled by the bankruptcy court. 
The one sample firm that liquidated during the study period 
was deleted because it was no longer in existence.
Firms that Entered the Sample Twice
To enhance the homogeneity of the sample, fifteen
firms that entered the sample twice were deleted. All
fifteen firms experienced an initial turnaround before 
reentering distress. Six of these firms experienced a 
second turnaround within the study period.
Other
The remaining twenty-eight firms were deleted from 
the Compustat tapes and, therefore, the sample for a number 
of reasons. Eleven firms exchanged their stock and five 
firms were delisted by their stock exchange. Three firms 
changed their names and could not be traced over time.
Nine firms were deleted from the Compustat for unknown 
reasons. Figure 4.1 summarizes the results of the sample 
selection procedures.
Characteristics of the Sample Firms 
This section describes the characteristics of the 
sample firms. The first subsection explains the assignment 
of the dependent variable. The second subsection presents 
the results of crosstabulations, performed to identify any 
clustering in the data.
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Procedure Number of Firms
Initial sample 826
Less those firms:
With no assignable value for STATE -185
With missing values for independent variables -140 
Not included on Compustat tapes -117
That merged or were acquired - 83
That were in reorganization or liquidation - 19
That entered the sample twice - 15
Other - 28
Final sample 239
Fig. 4.1— Results of sample selection procedures
Assignment of the Dependent Variable 
Assignment of the dependent variable, future 
financial condition of the firm, occurred after the final 
sample of distressed firms was obtained. Of the 239 firms 
that remained in the sample following the sample selection 
and screening procedures, Table 4.1 shows that forty-eight 
were classified as firms that turned around and 191 were 
classified as firms that continued in distress. Firms were 
classified as turnarounds (STATE =1) if, at any time 
during the sample period, they achieved two consecutive
Table 4.1.— Classification of sample firms
STATE Number Percentage
Turnaround 48 20.1
Continued Distressed 191 79.9
Total 239 1 0 0 . 0
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years of a high RANKING. Firms were classified as 
continuing in distress (STATE =0) if, during the course of 
the study, they failed to turn around.
Crosstabulations of Sample Characteristics 
State bv Initial Year of Distress
The initial year of distress is the first year of a 
low RANKING following the two initial years of a high 
RANKING, i.e., year three of the firm's study period.
Prior to 1980 (1974-1979) few firms in the sample became 
distressed: 14.6 percent (7/48) of the turnaround firms,
5.8 percent (11/191) of the continued distressed firms and 
7.5 percent (18/239) of the total sample entered distress. 
Most sample firms became financially distressed during the 
five-year period of 1983-1987. During that period, 52 
percent (25/48) of turnaround firms, 67 percent (128/191) 
of the continued distressed firms, and 64 percent (153/239) 
of the total sample of firms became distressed. Table 4.2 
shows the results of the crosstabulation of initial year of 
distress and STATE, the firm's future financial condition.
SIC Code bv STATE
The sample is represented by thirty-nine different 
two-digit SIC codes. Appendix A provides the major 
industry group and industry name for each two-digit SIC 
code. Table 4.3 shows the frequency of turnaround and 
continued distressed firms in each represented SIC code.
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Table 4.2. — STATE by initial year of distress
Initial 
Year N
Turnaround Continued Distress Total
Percentage N Percentage N Percentage
1974 1 2.1 0 0.0 1 0.4
1975 2 4.2 0 0.0 2 0.8
1976 2 4.2 2 1.0 4 1.6
1977 0 0.0 2 1.0 2 0.8
1978 0 0.0 4 2.1 4 1.6
1979 2 4.2 3 1.6 5 2.1
1980 5 10.4 4 2.1 9 3.81981 3 6.2 2 1.0 5 2.1
1982 6 12.5 6 3.1 12 5.0
1983 5 10.4 20 10.5 25 10.5
1984 2 4.2 18 9.4 20 8.4
1985 3 6.2 22 11.5 25 10.5
1986 11 22.9 36 18.9 47 19.7
1987 4 8.3 32 16.8 36 15.1
1988 2 4.2 19 10.0 21 8.8
1989 0 0.0 21 11.0 21 8.8
Total 48 100.0 191 100.0 239 100.0
Turnaround firms are members of seventeen 
industries. Approximately half of these firms are found in 
one fourth of the represented industries: Paper and Allied 
Products, Chemicals and Allied Products, Industrial 
Machinery and Equipment and Instruments and Related 
Products. Continued distress firms are members of thirty- 
seven industries. Slightly more than half of these firms 
are found in about one fifth of the represented industries: 
Industrial Machinery and Equipment, Primary Metal 
Industries, Electronic and Electric Equipment, Oil and Gas 
Extraction, Chemicals and Allied Products, Fabricated Metal 
Products and Instruments and Related Products. Nearly half
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Table 4.3.— STATE by two-digit SIC code
Turnaround Continued Distress Total
SIC
Code N Percentage N Percentage N Percentage
10 0 0.0 2 1.0 2 0.8
12 0 0.0 1 0.5 1 0.4
13 0 0.0 14 7.3 14 5.9
14 0 0.0 2 1.0 2 0.8
15 1 2.1 4 2.1 5 2.1
16 0 0.0 2 1.0 2 0.8
20 2 4.2 4 2.1 6 3.121 0 0.0 1 0.5 1 0.4
22 0 0.0 1 0.5 1 0.4
23 2 4.2 1 0.5 3 1.3
24 2 4.2 0 0.0 2 0.8
25 0 0.0 2 1.0 2 0.8
26 7 14.6 5 2.6 12 5.0
27 3 6.3 3 1.6 6 3.1
28 6 12.5 10 5.2 16 6.7
29 2 4.2 9 4.7 11 4.6
30 1 2.1 2 1.0 3 1.3
31 0 0.0 1 0.5 1 0.4
32 0 0.0 1 0.5 1 0.4
33 0 0.0 18 9.4 18 7.5
34 2 4.2 10 5.2 12 5.0
35 6 12.5 31 16.2 37 15.5
36 2 4.2 15 7.9 17 7.1
37 3 6.3 9 4.7 12 5.0
38 4 8.3 10 5.2 14 5.9
40 0 0.0 2 1.0 2 0.8
42 0 0.0 1 0.5 1 0.4
44 0 0.0 1 0.5 1 0.4
45 1 2.1 1 0.5 2 0.8
48 0 0.0 1 0.5 1 0.4
49 0 0.0 7 3.7 7 2.9
50 3 6.3 7 3.7 10 4.251 0 0.0 1 0.5 1 0.4
52 1 2.1 0 0.0 1 0.4
53 0 0.0 3 1.6 3 1.3
56 0 0.0 5 2.6 5 2.1
57 0 0.0 1 0.5 1 0.4
58 0 0.0 1 0.5 1 0.4
59 0 0.0 2 1.0 2 0.8
Total 48 100.0* 191 100.0* 239 100.0*
Percentages rounded
53
of the entire sample are members of fifteen percent of the 
represented industries: Industrial Machinery and Equipment, 
Primary Metal Industries, Electronic and Other Electric 
Equipment, Chemicals and Allied Products, Paper and Allied 
Products and Transportation Equipment.
Time to Turnaround
Of the forty-eight firms in the sample that turned 
around, sixty percent (29/48) of them turned around during 
the three-year period 1990-1992. Prior to this time, the 
number of firms that turned around each year was relatively 
stable. Table 4.4 provides the number and percentage of 
sample firms that turned around each year.















Total 48 100.0 (rounded)
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The length of time until turnaround for firms in 
this sample was measured as the difference between the year 
of initial low RANKING (study year 3) and the subsequent 
second year of a high RANKING. Prior research (Schendel 
and Patton 1975, and Bibeault 1982) has found that the 
average time necessary for a firm to turn around is between 
seven and eight years. In the current study, the mean 
length of time that it took for a sample turnaround firm to 
recover was 5.75 years; the median number of years was 
five; and the mode was four years. The range of years 
until turnaround was a minimum of three and a maximum of 
ten. Table 4.5 provides the number and percentage of firms 
that turned around according to the length of recovery 
time. The list of firms included in this study, their two- 
digit SIC code, year of entry into the sample (all firms), 
and year of turnaround are provided in Appendix B.
Table 4.5.— Years until turnaround for turnaround firms









Total 48 1 0 0 . 0
Discussion
An analysis of the crosstabulations of the sample 
firms' characteristics reveals clusterings in the sample in 
the year of initial distress, year of turnaround and 
industry membership. The clustering in the year of 
turnaround is expected because of the number of firms that 
entered the sample during 1983-1987 and the five to six 
year average length of time until recovery. The 
concentration of firms by initial year of distress 
indicates that general economic conditions are contributing 
to the financial decline of firms. The concentration of 
firms by industry group indicates that industry effects are 
also affecting firms' financial performance.
Analysis of Independent Variables
This section provides a univariate analysis of the 
independent variables. First, descriptive statistics for 
the static and change proxies for the independent variables 
are presented. Size has two static proxies, undeflated 
SIZE and deflated NRSIZE, and two change proxies, 
undeflated CHSIZE and deflated NRCHSIZ. The deflated 
proxies were calculated using the nonresidential fixed 
investment implicit price deflator (NrlPD) with the base 
year of 1987. Free Assets Percentage has a static proxy, 
FASSETS, and a change proxy, CHASSET. Earnings Prospects's 
static proxy is PROPERN; its change proxy is CHERN. 
Management Ownership Concentration's static proxy is OWNER;
its change proxy is CHOWN. Figure 4.2, a summary of the 
independent variables, is reproduced from chapter three. 
Next, tests of differences in the mean values of the 
proxies between the two independent sample groups are 
presented. Then a discussion of the results of the 
univariate analysis of the independent variables is given.
Variable Name Siqn Measure
Firm size SIZE + Natural logarithm of net
CHSIZE + sales
NRSIZE + Natural logarithm of net
NRCHSIZ + sales adjusted by the 
NrlPD
Free Assets FASSETS + Non-collateralized
CHASSET + tangible assets / 
tangible assets
Prospective PROPERN + Operating income from
Earnings CHERN + continuing operations 
before taxes and 
depreciation / net 
operating assets
Management OWNER + % of voting stock
Ownership
Concentration
CHOWN + owned by managers and 
directors
Fig. 4.2— Summary of independent variables. Sign
indicates the hypothesized sign of the variable's 
coefficient in the model predicting turnaround. 
Static proxies (SIZE, NRSIZE, FASSETS, PROPERN and 
OWNER) will be measured in year three. Change 
proxies (CHSIZE, NRCHSIZ, CHASSET, CHERN and 
CHOWN) will be measured as the difference in the 
static proxy measured in years one and four.
Descriptive Statistics 
The number of observations, mean, standard 
deviation, standard error, minimum and maximum for the 
measures of the independent variables are contained in 
Table 4.6. The means for the static variables are greater 
for the turnaround firms than for the firms continuing in 
distress. This result provides initial support for the




- Turnaround Firms (n 
Mean Std. Dev.
= 48)
Std. Err. Min. Max.
SIZE 6.3144 1.6473 0.2378 3.3949 10.7831
NRSIZE 7.0305 1.7607 0.2541 3.3949 11.5320
CHSIZE 0.1406 0.1959 0.0283 -0.3315 0.7031
NRCHSIZ -0.7739 0.8460 0.2541 -3.0385 0.5490
FASSETS 0.9207 0.0624 0.0090 0.7458 1.0000
CHASSET 0.0223 0.0777 0.0112 -0.1563 0.3755
PROPERN 0.1406 0.0600 0.0087 0.0261 0.3882
CHERN 0.0114 0.0724 0.0104 -0.1887 0.2833
OWNER 0.2253 0.2059 0.0297 0.0040 0.6800











SIZE 5.8935 1.6251 0.1176 2.0558 9.4905
NRSIZE 6.0273 1.8098 0.1310 2.0558 12.8958
CHSIZE -0.0049 0.3725 0.0270 -1.1030 1.8157
NRCHSIZ -0.6344 0.6586 0.0477 -3.9468 1.7178
FASSETS 0.8965 0.1212 0.0088 0.3383 1.0000
CHASSET -0.0108 0.1115 0.0081 -1.1816 0.3755
PROPERN 0.0915 0.0745 0.0054 -0.1543 0.3192
CHERN -0.0373 0.1156 0.0084 -0.1887 0.2833
OWNER 0.1959 0.1807 0.0131 0.0020 1.0000
CHOWN -0.0054 0.0859 0.0062 -0.4000 0.5200
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four research hypotheses: Size Hypothesis, Free Assets 
Hypothesis, Prospective Earnings Hypothesis, and Management 
Ownership Concentration Hypothesis. It is interesting to 
note that for the turnaround firms, the means of the change 
proxies for Size, Free Assets Percentage and Earnings 
Prospects are positive, indicating an increase in these 
variables during the four-year period of sample entry.
The results for the firms continuing in distress 
are the opposite: they show a decrease in the change 
proxies for Size, Free Assets Percentage and Earnings 
Prospects. This result also provides initial support for 
the research hypotheses that turnaround firms are larger, 
have a greater percentage of free assets and have higher 
prospective earnings. Both sample groups, however, show a 
decrease in the percentage of the firm owned by management 
during the sample-entry period, providing no initial 
support for the hypothesis that turnaround firms have a 
larger equity commitment by management.
Tests of Differences in Means 
Parametric T-Tests
F tests were conducted prior to the t-tests to 
determine the appropriate form of t-test to use for each 
variable. T-tests of differences in the variables' means 
between the turnaround and continued distressed groups can 
be conducted under assumptions of both equal and unequal
variances between the groups. Therefore, F tests were 
conducted first to test the null hypothesis of equal 
variances. The null hypothesis of equal variances was 
rejected for CHSIZE, NRCHSIZ, FASSETS, CHASSET and CHERN. 
T-tests for these variables assume unequal variances and 
are approximate t-tests. Failure to reject the null 
hypothesis of equal variances for SIZE, NRSIZE, PROPERN, 
OWNER and CHOWN results in the assumption of equal 
variances. Exact t-tests are conducted for these 
variables. Table 4.7 presents the results of the F tests.
Table 4.7.— Results of F tests of equal variances
Variable F Statistic Degrees of Freedom P-Value
SIZE 1.03 (47,190) 0.8695
NRSIZE 1.06 (190,47) 0.8487
CHSIZE 3.61 (190,47) 0.0000
NRCHSIZ 1.65 (47,190) 0.0203
FASSETS 3.77 (190,47) 0.0000
CHASSET 2.06 (190,47) 0.0043
PROPERN 1.55 (190,47) 0.0781
CHERN 2.55 (190,47) 0.0003
OWNER 1.30 (47,190) 0.2279
CHOWN 1.18 (190,47) 0.5091
The results of t-tests for differences in the means 
of the variables between the turnaround firms and the firms 
continuing in distress show that Size, Free Assets and 
Prospective Earnings have at least one proxy that is 
significantly different. For the Size variable, SIZE and 
NRCHSIZ are not significantly different between the two
groups but NRSIZE and CHSIZE are at the 0.001 level. For 
the Free Assets variable, there is moderate evidence 
(p = 0.0565) to reject the null hypothesis for FASSETS and 
strong evidence against the null hypothesis (p = 0.0185) 
for CHASSET. For the Earnings Prospects variable, there is 
very strong evidence to reject the null hypothesis 
(p < 0.001) for both PROPERN and CHERN. Only the proxies 
for Management Ownership Concentration fail to be 
significantly different. The results of the t-tests are 
presented in Table 4.8.
Table 4.8.— Results of t-tests of equal means
Variable T Statistic Degrees of Freedom P-Value
SIZE 1.6001 237 0.1109
NRSIZE 3.4517 237 0.0007
CHSIZE 3.7240 142 0.0003
NRCHSIZ -1.0637 62 0.2916
FASSETS 1.9226 146 0.0565
CHASSET 2.3943 102 0.0185
PROPERN 4.2267 237 0.0000
CHERN 3.6403 115 0.0004
OWNER 0.9778 237 0.3292
CHOWN -0.2206 237 0.8256
Nonparametric Wilcoxon Rank Sum Test
Because financial variables and accounting ratios 
are not normally distributed (Frecka and Hopwood 1983), the 
nonparametric Wilcoxon Rank Sum test was also conducted to 
test the differences in the mean values of the independent
variables between the turnaround and continued distressed 
groups. The results for the nonparametric tests are 
consistent with those of the parametric tests. The results 
of the nonparametric test show that NRSIZE and CHSIZE are 
significant at the 0.001 level; SIZE and NRCHSIZ are again 
insignificant. FASSETS is insignificant, whereas CHASSET 
is significant at the 0.05 level. Both PROPERN and CHERN 
are significant at the 0.001 level; and, as found with the 
parametric t-tests, neither OWNER nor CHOWN are 
significant. Table 4.9 presents the results of the 
Wilcoxon Rank Sum test.
Table 4.9.— Results of Wilcoxon Rank Sum test












Considering the descriptive statistics and results 
from both the parametric and nonparametric tests of 
differences in means of the variables between the 
turnaround and the continued distressed groups, three of
the four variables included in the model differentiate 
between the groups. Only Management Ownership 
Concentration (OWNER and CHOWN) fails to distinguish 
between turnaround and continued distressed firms. The 
univariate analysis fails to reject the null hypothesis of 
no difference between the percentage of the company owned 
and controlled by management for turnaround and continued 
distressed firms. The initial percentage of the company 
owned by management and the decrease in the percentage of 
the company owned by management is the same for both groups 
of distressed firms in this smple.
Results support the research hypothesis that 
turnaround firms are larger. Whereas the static proxies 
for Size fail to achieve significance, the change proxies 
are significant. Size, captured as the undeflated change 
proxy CHSIZE and the deflated change proxy NRCHSIZ, shows 
that the positive mean increase in size for the turnaround 
firms is different from the mean decrease in size by the 
continued distressed firms. This result indicates that 
distressed firms that turn around increase their level of 
sales while distressed firms that do not turnaround 
decrease their level of sales.
Results for the Free Assets variable support the 
research hypothesis that turnaround firms have a larger 
proportion of uncollateralized assets. Free Assets, using 
the change proxy CHASSET, show a significantly different
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mean increase for turnaround firms and mean decrease for 
firms continuing in distress. The nonsignificant result 
for FASSETS shows that both groups of firms begin with the 
same level of unpledged assets. The significant result for 
the change in free assets percentage implies that 
turnaround firms increase their base of non-pledged assets 
by expanding their asset proportion while continuing 
distressed firms decrease their base by either disposing of 
those assets or using them for collateral for additional 
outside borrowings to relieve their distress.
Results for the Earnings Prospects variable support 
the research hypothesis that turnaround firms have a 
greater earnings prospect. Earnings Prospects are 
significantly larger for turnaround firms as proxied by the 
static variable, PROPERN. When proxied by the change 
variable, CHERN, turnaround firms display a significant 
mean increase in earnings prospects over continued 
distressed firms' mean decrease.
Logistic Regression Models
Six logistic regression models were used to assess 
the relationship between the independent variables and the 
probability of a firm either turning around or remaining in 
distress. Two full models, two static models and two 
change models were used. The deflated full model contains 
Size and Change in Size proxies (NRSIZE and NRCHSIZ) 
deflated by the nonresidential implicit price deflator
(NrlPD) as well as both static and change proxies for Free 
Assets Percentage (FASSETS and CHASSET), Earnings Prospects 
(PROPERN and CHERN) and Management Ownership Concentration 
(OWNER and CHOWN). The undeflated full model contains Size 
and Change in Size proxies not deflated by the NrlPD (SIZE 
and CHSIZE) and static and change proxies for Free Assets 
Percentage (FASSETS and CHASSET), Earnings Prospects 
(PROPERN and CHERN) and Management Ownership Concentration 
(OWNER and CHOWN). The six models and their component 
variables are presented in Table 4.10.




















The static deflated model contains a deflated proxy 
for Size (NRSIZE) and static proxies for the remaining
independent variables: FASSETS, PROPERN and OWNER. The 
static undeflated model contains a nondeflated proxy for 
Size (SIZE) and static proxies for the remaining 
independent variables: FASSETS, PROPERN and OWNER. The 
deflated change model contains a deflated proxy for Change 
in Size (NRCHSIZ) and change proxies for the remaining 
independent variables: CHASSET, CHERN and CHOWN. The 
undeflated change model contains a nondeflated proxy for 
Change in Size (CHSIZE) and change proxies for the 
remaining independent variables: CHASSET, CHERN, and CHOWN. 
The predictive accuracy of the model that best 
discriminates between turnaround and continued distresed 
firms is also evaluated.
The following subsections present the results of 
the models and predictive accuracy testing. They are 
preceded by an evaluation of multicollinearity among the 
independent variables comprising the models using three 
diagnostic techniques.
Evaluation of Multicollinearity
Multicollinearity, the existence of high 
correlations between the independent variables, is a 
problem of the data itself rather than the model 
specification. When independent variables are correlated, 
it is difficult to assess the unique effect that an 
individual variable has on the dependent variable 
(Berenson, Levine and Goldstein, 414). To determine if
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multicollinearity is a problem, correlation matrices were 
constructed and two diagnostic procedures were conducted.
First, variance inflation factors were calculated
for the variables in the three models. Variance inflation
factors are defined as 1/ (1-R2j) , where R2 is the
coefficient of determination of the regression of the ith
independent variable on the remaining independent variables
(Freund and Littell, 80). Netter, Wasserman and Kutner
(391) explain:
Variance inflation factors measure how much the 
variances of the estimated regression 
coefficients are inflated as compared to when the 
independent variables are not linearly related.
They show that when the variance inflation factor is equal
to one, that independent variable is not linearly related
to the remaining independent variables. Their rule of
thumb is that factors less than ten indicate no problem
with multicollinearity among the variables.
Second, structural analyses of the relationships 
within each variable set were performed using an 
eigenanalysis of the sums of squares and cross products 
matrices. Eigenvalues close to zero indicate high degrees 
of multicollinearity. The condition index, defined as the 
square root of the ratio of the largest eigenvalue to each 
remaining eigenvalue, provides a statistic to indicate the 
severity of a multicollinearity problem. An index of
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thirty indicates a high degree of multicollinearity (Freund 
and Littell, 81).
Model Diagnostics
The multicollinearity diagnostic procedures 
performed for the two full (eight-variable) models indicate 
that no multicollinearity problems exist with either full 
set of variables. The correlation matrices reveal no 
problem with correlated independent variables; the largest 
correlation coefficients indicate only moderate 
correlations (Berenson et al. 1983, 274). In the 
undeflated model the highest correlation is between SIZE 
and OWNER, with a negative correlation of -0.4185. In the 
deflated model the highest correlation is between NRSIZE 
and NRCHSIZ, with a negative correlation of -0.4864. The 
variance inflation factors for the variables in the 
undeflated model range between a high of 1.3177 and a low 
of 1.0570, revealing no multicollinearities. The variance 
inflation factors for the variables in the deflated model 
range between a high of 1.6392 and a low of 1.0620, 
revealing no multicollinearities. Eigenvalues are not 
close to zero and condition indices for the eight variables 
fall well below the approximate thirty necessary to 
indicate a problem. Tables 4.11 and 4.12 present the 
results of the diagnostic procedures for the undeflated 
full model and deflated full model, respectively.
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FASSETS -0.0274 0.0498 1.0000
CHASSET -0.0194 0.0061 0.4106° 1.0000
PROPERN 0.2177° 0.3499° -0.0636 -0.0695
CHERN 0.2050b 0.3312° -0.0518 -0.0283
OWNER -0.4185° 0.0790 0.0053 0.0009
CHOWN 0.0721 0.0409 0.0783 0.1967b
PROPERN CHERN OWNER CHOWN
PROPERN 1.0000
CHERN 0.2485° 1.0000
OWNER 0.0027 -0.1030 1.0000
CHOWN 0.0682 -0.0095 0.0294 1.0000




















b significant at 0.01 level, c at 0.001 level
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Table 4.12.— Multicollinearity diagnostics of deflated
full model
Panel (A) : Correlation Matrix
Variable NRSIZE NRCHSIZ FASSETS CHASSET
NRSIZE 1.0000
NRCHSIZ -0.4864° 1.0000
FASSETS -0.0309 0.1182 1.0000
CHASSET 0.0306 0.0407 0.4106° 1.0000
PROPERN 0.14294 0.1072 -0.0636 -0.0695
CHERN 0.1904b 0.0574 -0.0518 -0.0283
OWNER -0.3491° 0.1127 0.0053 0.0009
CHOWN 0.0966 -0.0654 0.0783 0.1967b
PROPERN CHERN OWNER CHOWN
PROPERN 1.0000
CHERN 0.2485° 1.0000
OWNER 0.0027 -0.1030 1.0000
CHOWN 0.0682 -0.0095 0.0294 1.0000




















significant at: 4 0.05, b 0.01, ° 0.001 levels
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The multicollinearity diagnostic procedures 
performed for the static models also indicate that no 
multicollinearity problems exist within these subsets of 
variables. The correlation matrices of the static 
variables indicate no problem with correlated independent 
variables. As in the full model, the highest correlation 
in the undeflated model is between Size and Management 
Ownership Concentration: SIZE and OWNER have a negative 
correlation of -0.4185. The deflated model shows no 
correlations higher than -0.3491 (between NRSIZE and 
OWNER). The variance inflation factors for the undeflated 
variables are between 1.2873 and 1.0043, and for the 
deflated model are between 1.1667 and 1.1424, again 
revealing no multicollinearities. Eigenvalues are not 
close to zero and condition indices for the static 
variables are well below thirty. Table 4.13 presents the 
results of the diagnostic procedures for the static models.
The multicollinearity diagnostic procedures 
performed for the change models indicate that no 
multicollinearity problems exist within these subsets of 
variables. The correlation matrix of the undeflated model 
indicates no problem with correlated independent variables. 
As opposed to the undeflated full and static models that 
have the highest correlations between the proxies for Size 
and Management Ownership Concentration, the change model 
has the highest correlation between Size and Prospective



































Panel (B) : Variance Inflation Factors
Inflation Inflation
Variable Factor Variable Factor
SIZE 1.2872 NRSIZE 1.1667
FASSETS 1.0043 FASSETS 1.0046
PROPERN 1.0653 PROPERN 1.0278
OWNER 1.2260 OWNER 1.1424
Panel (C) : Eigenvalues and Condition Indices
Undeflated Deflated
Condition Condition
Number Eigenvalue Index Eigenvalue Index
1 1.4747 1.0000 1.3810 1.0000
2 1.0530 1.1834 1.0553 1.1440
3 0.9452 1.2491 0.9418 1.2109
4 0.5271 1.6726 0.6219 1.4902
a significant at 0.05 level 
0 significant at 0.001 level
Earnings. CHSIZE and CHERN have a correlation of 0.3312, 
while the deflated model has its greatest correlation of 
only 0.1968, between CHOWN and CHASSET. The variance 
inflation factors fall between 1.1257 and 1.0410 for the 
undeflated variables, and between 1.0108 and 1.0461 for the 
deflated variables, revealing no multicollinearities. 
Eigenvalues are not close to zero and condition indices for 
the change variables are well below thirty. Table 4.14 
presents the results of the diagnostic procedures for the 
change models.
Results of Logistic Regression Models 
Six logistic regression models were used to assess 
the relationship between sets of independent variables and 
the probability that a financially distressed firm would 
turn around. The two full models contain both the static 
and the change proxies for the independent variables. The 
deflated full model deflates the Size proxies by the NrlPD; 
the undeflated full model does not deflate the Size 
proxies. The two static models consist of only static 
proxies for the independent variables, with the deflated 
model deflating the Size proxy (CHSIZE). The two change 
models include only change proxies for the independent 
variables, the deflated model deflating the Size proxy.



































Panel (B) : Variance Inflation Factors
Undeflated Deflated
Inflation Inflation
Variable Factor Variable Factor
CHSIZE 1.1257 NRCHSIZ 1.0108
CHASSET 1.0410 CHASSET 1.0443
CHERN 1.1247 CHERN 1.0043
CHOWN 1.0423 CHOWN 1.0461
Panel (C) : Eigenvalues and Condition Indices
Undeflated Deflated
Condition Condition
Number Eigenvalue Index Eigenvalue Index
1 1.3327 1.0000 1.2037 1.0000
2 1.1999 1.0539 1.0592 1.0660
3 0.8024 1.2887 0.9636 1.1176
4 0.6650 1.4157 0.7736 1.2474
b significant at 0.01 level 
c significant at 0.001 level
Full Models
Table 4.15 presents the results of the logistic 
regressions of the undeflated and deflated models 
containing all eight variables. The chi-square tests of 
the overall significance of both models show a 
statistically significant (p = 0.0001) discrimination 
between firms that turn around and those that continue in 
distress. Only one variable is identified as significant 
at the 0.01 level in the undeflated model: PROPERN or a 
firm's prospective earnings. In the deflated model, three 
static variables are significant: (1) the deflated proxy 
for Size (NRSIZE) (p = 0.0057); (2) the firm's earnings 
prospects (PROPERN) (p = 0.0012); and (3) the firm's 
management ownership concentration (OWNER) (p = 0.016).
Static Models
Table 4.16 presents the results of the logistic 
regressions of the undeflated and deflated models 
containing the four static proxies of the independent 
variables. Chi-square tests of the overall significance of 
the models show a statistically significant (p = 0.0001) 
discrimination between firms that turn around and those 
that continue in distress. One variable in the undeflated 
model is significant (p = 0.0001): PROPERN, the firm's 
prospective earnings during that same year. FASSETS, the 
firm's free asset percentage in study year three, shows 
weak evidence of significance (p = 0.064). All of the
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Table 4.15.— Logistic regression results of full models





Intercept -6.4690 1 8.9819 0.0027
SIZE 0.1754 1 2.0554 0.1517
CHSIZE 0.4673 1 0.5922 0.4416
FASSETS 2.8804 1 2.0554 0.1517
CHASSET 4.3375 1 2.7906 0.0948
PROPERN 8.9535 1 8.3713 0.0038
CHERN 4.7376 1 3.0207 0.0822
OWNER 1.5632 1 2.5050 0.1135
CHOWN -1.4452 1 0.4123 0.5208









Intercept -8.3597 1 13.9080 0.0002
NRSIZE 0.3524 1 7.6454 0.0057
NRCHSIZ -0.1460 1 0.2586 0.6111
FASSETS 3.1159 1 2.2951 0.1298
CHASSET 4.6343 1 2.9492 0.0859
PROPERN 10.6476 1 10.4920 0.0012
CHERN 5.3537 1 3.6298 0.0568
OWNER 2.3193 1 5.8066 0.0160
CHOWN -2.2298 1 0.8349 0.3609
Likelihood Ratio Chi-Square: 8 46.428 0.0001
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Table 4.16.— Logistic regression results of static models
Panel (A): Undeflated Model
Independent Parameter Wald
Variable Estimate DF Chi-Square p-value
Intercept -6.9981 1 12.2472 0.0005
SIZE 0.1680 1 2.0587 0.1513
FASSETS 3.3767 1 3.4296 0.0640
PROPERN 10.5863 1 14.4259 0.0001
OWNER 1.3168 1 1.8903 0.1692
Likelihood Ratio Chi-Square: 4 24.811 0.0001
Panel (B): Deflated Model
Independent Parameter Wald
Variable Estimate DF Chi-Square p-value
Intercept -9.0197 1 17.7871 0.0001
NRSIZE 0.3789 1 13.1101 0.0003
FASSETS 3.7369 1 3.7351 0.0533
PROPERN 11.3921 1 14.9042 0.0001
OWNER 1.9793 1 4.3917 0.0361
Likelihood Ratio Chi-Square: 4 36.802 0.0001
variable parameters in the deflated model are significant. 
At the 0.001 level, NRSIZE (deflated static measure of 
Size) and PROPERN (Earnings Prospects) are significant with 
p-values of 0.0003 and 0.0001 respectively. OWNER 
(Management Ownership Concentration) and FASSETS (Free 




Table 4.17 presents the results of the logistic 
regressions of the models containing the change proxies of 
the independent variables. Chi-square tests of the overall 
significance of the models show a statistically significant 
(p < 0.001) discrimination between firms that turn around 
and those that continue in distress. In both models, two 
variables are identified as significant: CHASSET, the 
difference in a firm's free asset percentage between years
Table 4.17.— Logistic regression results of change models







Intercept -1.4019 1 60.5474 0.0001
CHSIZE 0.7930 1 2.3242 0.1274
CHASSET 4.4185 1 3.5559 0.0593
CHERN 5.9665 1 5.8847 0.0153
CHOWN -0.8055 1 0.1521 0.6965
Likelihood Ratio Chi-Square 4 18.890 0.0008
































Likelihood Ratio Chi-Square 4 19.139 0.0007
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four and one; and CHERN, the difference in a firm's 
prospective earnings during that time period. P-values for 
the deflated and undeflated models respectively are:
CHASSET - 0.0552 and 0.0593, and CHERN - 0.0018 and 0.0153.
Discussion
All models tested were able to differentiate 
turnaround and continued distressed firms at the 0.001 
significance level. Just one variable, Earnings Prospects, 
was significant in all six models. The more parsimonious 
four-variable models had the greater percentages of 
significant variables. Both Free Assets and Earnings 
Prospects were significant in the four static and change 
models. Only the deflated static model had statistically 
significant parameter estimates for all four variables.
The predictive accuracy of this "best" model is assessed in 
the next subsection.
Assessment of Predictive Accuracy
Two approaches used to assess the predictive 
accuracy of the deflated static model were recommended by 
Hair, Anderson and Tatham (1987, 84-90). First, the 
weighted average of the mean probabilities of turnaround 
(the mean value of the dependent variable) for the 
turnaround firms and the continued distressed firms was 
used to calculate an optimum cutoff score:
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(4.1) Pc = (NtPt + NdPd) / (Nt + Nd)
where Pc = critical cutoff scores for unequal groups
Nt = number of turnaround firms 
Nd = number of continued distressed firms 
Pt = mean probability for turnaround firms 
Pd = mean probability for continued distressed 
f irms.
The mean probability of turnaround for the forty-
eight turnaround firms is 0.31795 and for the 191 continued 
distressed firms is 0.17140, producing the optimum cutoff 
score of 0.20083 for the deflated static model. Table 
4.18, the classification table of observed and predicted 
turnarounds at a twenty percent probability level, was 
constructed using the jackknife approach. The deflated 
static model correctly predicts the future financial state 
of 64.9 percent (155/239) of the sample firms with a false 
positive rate of 67.3 percent (70/104) and a false negative 
rate of 10.4 percent (14/135). The model's sensitivity,





Turnaround 34 14 48
Continued
Distress 70 121 191
Total 104 135 239
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the percentage of observed turnaround firms predicted to be 
turnaround firms, is 70.8 percent (34/48). The model's 
specificity, the percentage of observed continued 
distressed firms predicted to be continued distressed, is 
63.4 percent (121/191).
Second, the proportional chance criterion was 
calculated. This criterion is used to determine the 
predictive accuracy that is expected due to chance, based 
on the proportions of the two groups in the sample. It is 
calculated as:
(4.2) Cprop = p2 + (1 - p)2
where Cprop = proportional chance criterion
p = proportion of turnaround firms
1 - p = proportion of continued distress firms.
The proportional chance criterion for the full sample is
0.679 or 67.9 percent. Hair et al. (p. 90) recommend that 
the classification accuracy be at least twenty-five percent 
greater than what would be expected by chance. The target 
classification accuracy for this sample thus becomes 0.849 
or 84.9 percent. The deflated static model's predicted 
accuracy of 64.9 percent is slightly less than what would 
be expected by chance, based on the proportional chance 
criterion of 67.9 percent.
Summary
Chapter four contains the results of the study.
The first section presents the sample selection procedures 
that yielded a sample of 239 distressed firms, of which 48 
turned around and 191 remained in distress. It is followed 
by an examination of the characteristics of the sample.
The next section is a univariate analysis of the 
independent variables. This analysis indicates that Size, 
Free Assets and Prospective Earnings differentiate the two 
groups of firms whereas Management Ownership Concentration 
does not. The final section includes the logistic 
regression models and an assessment of the predictive 
accuracy of the deflated static model. The deflated static 
model is significant at the 0.0001 level; all parameter 
estimates are also significant. The classification 
accuracy of the model, however, is no better than what 
could be achieved by chance.
CHAPTER FIVE 
SUMMARY AND CONCLUSIONS
Chapter five contains summaries of the study and 
the conclusions reached. It is divided into six sections. 
First, is a brief overview of the study. Next is the 
expected findings of the study followed by the results of 
the study. The fourth section contains the conclusions 
about the study's results. The fifth section presents the 
limitations of the study and the last section proposes 
areas for future research.
Overview of the Study
Firms in financial distress have three options 
available to them (Pastena and Ruland 1986). The first 
option, continuing operation with the goal of financial 
recovery, has been the focus of few studies in the 
accounting literature. The second option, merging with 
another company, and the third option, filing for 
protection under the Bankruptcy Act, are well-established 
lines of accounting research.
This study examined the first option of financial 
turnaround. The research goal was to determine whether 
financial and other publicly available information could be
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used to predict whether or not a financially distressed 
firm would turn around, that is to say, regain its 
financial health. To achieve that goal, the following 
method was used.
A sample of financially distressed firms was 
selected. Rather than selecting firms into the sample 
based on the value of the dependent variable (as is done 
when using choice-based sampling), sample firms were 
selected into the sample based on their financial condition 
at the beginning of the study period (initial financial 
condition). Rather than using traditional accounting 
numbers to define a firm's financial condition, a measure 
external to the firm —  Standard and Poor's earnings and 
dividends ranking for common stocks —  was used to identify 
the sample of distressed firms and assign a value for the 
dependent variable (turnaround or continued distress).
The model used to predict recovery from financial 
distress is the one Casey et al. (1986) developed to 
predict recovery from bankruptcy. Since this study applied 
that model to recovery from financial distress, this study 
extended extant accounting research by using a recovery 
model rather than a bankruptcy model to examine the 
financial characteristics of distressed firms.
The Casey et al. (1986) model contains four 
independent variables, all hypothesized to be positively 
associated with reorganization: Firm Size, Free Assets
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Percentage, Prospective Earnings and Management Ownership 
Concentration. This study adapted those variables and used 
logistic regression models to predict turnaround or 
continued distress with a sample of distressed firms. The 
predictive accuracy of the best model was assessed using 
the jackknife procedure.
Expectations
All four variables contained in the models were 
hypothesized to be positively associated with turnaround of 
distressed firms. This section presents the variables, the 
theoretical rationales of their positive association with 
turnaround, and their proxies used in this study.
Firm Size was hypothesized to be positively 
associated with the recovery of financially distressed 
firms because larger firms have (1) more unsecured assets 
available for future borrowings and (2) more experience 
operating in an industry. Firm Size had four proxies in 
this study. The two static proxies were the undeflated and 
deflated (by the nonresidential fixed investment implicit 
price deflator or NrlPD) natural logarithm of sales as 
reported in the first year of distress (study year three). 
The two change proxies were the undeflated and deflated 
differences between the natural logarithm of sales as 
reported in years four (the second year of a low RANKING) 
and one (the first preliminary year of a high RANKING) of 
each firm's study period.
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Free Assets Percentage was hypothesized to be 
positively associated with turnaround because the greater 
the percentage of noncollateralized assets, the greater is 
a firm's borrowing power in times of distress. Free Assets 
had a static and a change proxy. The static proxy measured 
the non-pledged assets in study year three; the change 
proxy measured the difference in non-pledged assets between 
study years four and one.
Prospective Earnings was hypothesized to be 
positively associated with turnaround because firms 
expected to operate profitably in the near future are 
better able to generate funds either internally or through 
additional outside borrowings. Its static proxy was 
calculated as the firm's return on assets (ROA) in study 
year three. Its change proxy was the difference in the 
firm's ROA between study years four and one.
Management Ownership Concentration was also 
hypothesized to be positively associated with turnaround. 
The larger the equity stake of management in the firm, the 
greater is the agreement between management's interests and 
the interests of outside shareholders. When management's 
interests are congruent with shareholder interests, 
management has a greater incentive to turn the firm around 
when it is in a distressed condition. The static proxy, 
measured in study year three, was the percentage of voting 
stock owned by management. The change proxy was the
86
difference in voting stock percentage between study years 
four and one.
Results
The results are presented in three parts.
Univariate results are presented first. Next is a 
discussion of the logistic regression models. The last 
section contains the results of the tests of predictive 
accuracy for the best model.
Univariate Analysis
Crosstabulations of the characteristics of the 
sample firms were created to identify any clustering in the 
data. Clusters examined included year of becoming 
distressed, SIC code of the sample firms, year of 
turnaround and number of years until turnaround. The 
crosstabulations revealed that 64 percent (153/239) of the 
firms sampled became financially distressed during the 
five-year period of 1983-1987. They also showed that 
nearly half of the sample firms are members of only fifteen 
percent of the industries represented by the sample. Sixty 
percent of the turnaround firms (29/48) turned around 
during the three-year period of 1990-1992, whereas the mean 
number of years that a distressed firm required to turn 
around was 5.75 years.
Descriptive statistics for the independent 
variables showed that three of the four variables included
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in the model differentiate between the two groups 
(turnaround firms versus continued distressed firms). 
Proxies for Size, Free Assets and Earnings Prospects all 
showed a positive association with turnaround. Only 
Management Ownership Concentration failed to distinguish 
between firms that turned around and those that continued 
in distress.
Logistic Regression Models
Six logistic regression models were used to assess 
the relationship between the independent variables and the 
probability of a distressed firm either turning around or 
remaining in distress. Deflated (by the NrlPD) and 
undeflated models were created for the (1) set of eight 
variables (each containing both the static and change 
proxies), (2) set of four static variables and (3) set of 
four change variables. Model diagnostic procedures 
uncovered no multicollinearity problems for the independent 
variables. The three techniques used to evaluate 
muticollinearity were (1) correlation matrices, (2) 
variance inflation factors and (3) eigenvalues and 
condition indices.
All six models were able to differentiate between 
the two groups of sample firms at the 0.001 significance 
level. All significant parameter estimates were, as 
hypothesized, positive. Prospective Earnings was the only 
variable that was significant in all six models. Firm Size
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was significant in two models: the deflated full model and 
the deflated static model. Free Assets was significant in 
four models: the deflated and undeflated static models, and 
the deflated and undeflated change models. Management 
Ownership Concentration was significant in two deflated 
models: the full model and the static model.
The deflated static model was the only model that 
had significant parameter estimates for all four 
independent variables and, hence, was selected as the 
"best" model. The parameter estimates and (p-values) are: 
deflated Size 0.3789 (0.0003), Free Assets 3.7369 (0.0533), 
Prospective Earnings 11.3921 (0,0001), and Management 
Ownership Concentration 1.9793 (0.0361). There is very 
strong evidence to reject the null hypotheses for Size and 
Prospective Earnings, and moderate evidence to reject the 
null hypotheses for Free Assets and Management Ownership 
Concentration.
Predictive Accuracy
The predictive accuracy of the deflated static 
model was assessed using the jackknife procedure. First, 
the weighted average of the mean probabilities of 
turnaround was used to calculate the optimum cutoff score 
of 0.2 0083 or twenty percent. Second, the proportional 
chance criterion was calculated to determine the predictive 
accuracy that is expected due to chance. For this sample, 
the proportional chance criterion was 67.9 percent. Third,
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the target classification accuracy of 84.9 percent was
determined by a twenty-five percent increase in the
proportional chance criterion.
The deflated static model correctly predicted the 
future financial condition of 64.9 percent of the sample 
firms, using the jackknife procedure and a twenty percent 
probability cutoff score. The false positive rate was 67.3 
percent and the false negative rate was 10.4 percent. Of 
the turnaround firms, 70.8 percent were correctly 
classified; of the continued distressed firms, 63.4 percent 
were correctly classified.
Conclusions
The results of this study provide strong support 
for Prospective Earnings and moderate support for Free 
Assets as important indicators of successful turnarounds 
for distressed firms. Proxied as ROA, a measure of a 
firm's past profitability, Prospective Earnings best 
discriminated between distressed firms that recovered and 
those that did not. Free Assets, a measure of untapped 
borrowing capacity for a firm, was also indicative of 
successful turnaround firms. These results support the 
findings of Casey et al. (1986) in their study of 
successful reorganization (recovery) or liquidation once in 
reorganization.
The results provide moderate support for Size 
distinguishing between distressed firms that recovered and
90
those that remained distressed. In the univariate setting, 
deflated Size and the change in Size were significant. In 
the multivariate setting, deflated Size was significant in 
the full and static models.
These results for Size are contrary to those of 
Casey et al. who found Size to be insignificant in their 
research context. The difference in findings is due, in 
part, to the measurement of the variable. Casey et al. 
based their measure on the firm's assets; this study 
measured Size based on the firm's sales with and without 
deflation by the nonresidential fixed investment implicit 
price deflator. A firm's sales level appears to be the 
better indicator of recovery.
The results provide some support for Management 
Ownership Concentration distinguishing between the two 
groups of firms. In the univariate setting, there is no 
support for the importance of this variable. In the 
multivariate setting, there is moderate evidence in the 
deflated full and static models that the variable is an 
indicator of recovery.
The results in this study for Management Ownership 
Concentration are contrary to Casey et al.'s findings.
They found no support for this variable in their reseach 
context when it was measured by management's stock options 
percentage and suggested that future researchers use a 
different proxy for this factor. This study measured the
91
variable as the percentage of voting stock owned by 
management and obtained some significant results. The 
proxy used in this study may be a closer approximation of 
management's equity stake in the firm.
All of the models developed were significant; the 
posited factors do differentiate turnaround firms from 
continued distressed firms. Only the best model, however, 
was assessed for its predictive ability. The results were 
no better than what would be expected by chance.
Limitations 
Definitions and proxies for distressed and 
turnaround firms are inconsistent across studies. No 
consensus exists as to how these constructs should be 
operationalized in empirical research. The initial 
distress, continued distress, and turnaround proxies used 
in this study were based on Standard and Poor's earnings 
and dividend rankings for common stocks. They may not be 
adequate to correctly (1) identify a sample of distressed 
firms or (2) classify firms according to future financial 
state. If the proxies used are invalid, the validity of 
the study's results is questionable.
Prospective earnings (PROPERN) were hypothesized 
and found to be positively associated with turnaround when 
measured as ROA. It is possible for firms becoming 
distressed to take numerous write-offs against income (a 
"big bath") in years three and four of the study period.
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Should that occur, ROA may be negatively associated with 
turnaround due to management taking the write-offs rather 
tnan any actual erosion in the firm's earnings prospects.
In fact, the "big bath" may enhance future earnings without 
being captured by the ROA proxy for that variable.
The final sample obtained for this study contains 
many of the biases typically found in predictive research. 
Distressed firms that had incomplete financial data or that 
were not included on the Compustat tapes were excluded from 
the sample. Only firms listed on the New York, American 
and over-the-counter stock exchanges were studied, thus 
excluding from consideration smaller firms and firms that 
are privately or closely held. The results obtained by 
this study may not, therefore, be generalizable to the 
entire population of firms.
Suggestions for Future Research
Extant accounting research on financial distress 
uses a variety of accounting measures to proxy for 
financial condition, including ROA, changes in 
profitability, and erosion of retained earnings. This 
study departed from using traditional accounting 
information to define financial condition and, instead, 
used a measure external to the firm. There is no agreement 
as to how this construct should be best operationalized. 
Future research could focus on assessing the validity and 
reliability of the different financial condition proxies
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currently used in predictive research of financial 
condition.
The models developed in this study contained only a 
few variables that are associated with turnaround. Many 
other models could be constructed, using both financial and 
nonfinancial data. Bankruptcy predictive research and 
management strategy research have identified many variables 
that could be useful in a predictive model of turnaround. 
Future researchers could develop alternative models by 
using variables representing more of the characteristics of 
a firm in distress.
This research project is continuing. The initial 
sample of distressed firms included eighty-three firms that 
were excluded from the final sample because they merged 
with or were acquired by another company. This group is 
being studied to determine whether their characteristics 
are unique or more like those of either turnaround or 
continued distressed firms.
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APPENDIX A 
INDUSTRY NAMES BY TWO-DIGIT SIC CODE*
A. Agriculture, Forestry and Fishing
01. Agricultural Production - Crops
02. Agricultural Production - Livestock
07. Agricultural Services
08. Forestry




13. Oil and Gas Extraction
14. Nonmetallic Minerals, Except Fuels
C. Construction
15. General Building Contractors
16. Heavy Construction, Except Building
17. Special Trade Contractors
D. Manufacturing
20. Food and Kindred Products
21. Tobacco Products
22. Textile Mill Products
23. Apparel and Other Textile Products
24. Lumber and Wood Products
25. Furniture and Fixtures
26. Paper and Allied Products
27. Printing and Publishing
28. Chemicals and Allied Products
29. Petroleum and Coal Products
30. Rubber and Miscellaneous Plastics Products
31. Leather and Leather Products
32. Stone, Clay and Glass Products
33. Primary Metals Industries
34. Fabricated Metal Products
35. Industrial Machinery and Equipment
36. Electronic and Other Electric Equipment
37. Transportation Equipment
38. Instruments and Related Products
39. Miscellaneous Manufacturing Industries
99
1 0 0
E. Transportation and Public Utilities
40. Railroad Transportation
41. Local and Interurban Passenger Transit
42. Trucking and Warehousing
43 . U. S. Postal Service
44. Water Transportation
45. Transportation by Air
46. Pipelines, Except Natural Gas
47. Transportation Services
48. Communications
49. Electric, Gas, and Sanitary Services
F. Wholesale Trade
50. Wholesale Trade - Durable Goods
51. Wholesale Trade - Nondurable Goods
G. Retail Trade
52. Building Materials and Garden Supplies
53. General Merchandise Stores
54. Food Stores
55. Automotive Dealers and Service Stations
56. Apparel and Accessory Stores
57. Furniture and Homefurnishings Stores
58. Eating and Drinking Places
59. Miscellaneous Retail
H. Finance, Insurance and Real Estate
60. Depository Institutions
61. Nondepository Institutions
62. Security and Commodity Brokers
63. Insurance Carriers
64. Insurance Agents, Brokers and Service
65. Real Estate
67. Holding and Other Investment Offices
I. Services
70. Hotels and Other Lodging Places
72. Personal Services
73. Business Services
75. Auto Repair, Services and Parking
76. Miscellaneous Repair Services
78. Motion Pictures





84. Museums, Botanical and Zoological Gardens
86. Membership Organizations
87. Engineering and Management Services
88. Private Households
89. Services, Not Elsewhere Classified
J. Public Administration
91. Executive, Legislative and General
92. Justice, Public Order and Safety
93. Finance, Taxation and Monetary Policy
94. Administration of Human Resources
95. Environmental Quality and Housing
96. Administration of Economic Programs
97. National Security and International Affairs
K. Nonclassified Establishments
99. Nonclassified Establishments
Source: Standard Industrial Classification Manual. 
Executive Office of the President. Office of 
Management and Budget. 1987.
APPENDIX B
LIST OF SAMPLE FIRMS
Year Year
SIC Entered Turned
Company Name Code Sample Around
1. Homestake Mining 1040 1983
2. Newmont Mining 1040 1978
3. Westmoreland Coal 1220 1980
4. Apache Corp. 1311 1987
5. Tom Brown 1311 1982
6. DEKALB AgResearch 1311 1985
7. Equity Oil 1311 1986
8. McFarland Energy 1311 1985
9. Mitchell Energy/Dev. 1311 1987
10. Noble Affiliates 1311 1986
11. Pogo Producing 1311 1985
12. Helmerich & Payne 1381 1986
13. Parker Drilling 1381 1984
14. Reading & Bates 1381 1985
15. Rowan Companies 1381 1986
16. Production Operators 1389 1985
17. Weatherford Int'l 1389 1984
18. Dravo Corporation 1400 1983
19. Penn Virginia 1400 1979
20. Centex Corporation 1531 1982 1985
21. Starrett Housing 1531 1980
22. Morrison Knudsen 1540 1989
23. Perini Corporation 1540 1984
24. Turner Corporation 1540 1988
25. Fluor Corporation 1600 1985
26. Jacobs Engineering Grp 1600 1984
27. Amer. Maize-Products 2040 1984
28. Scopes Industries 2040 1988
29. Savannah Foods & Ind. 2060 1980 1987
30. Tootsie Roll Ind. 2060 1975 1979
31. Adolph Coors 2082 1985
32. Coca-Cola Bott. Cons. 2086 1989
33. Culbro Corporation 2100 1979
34. Alba-Waldensian 2250 1986
35. Garan, Inc. 2300 1986
36. Phillips-Van Heusen 2320 1975 1980





Company Name Code Sample
38. Louisiana Pacific 2421 1982
39. Skyline Corporation 2451 1979
40. Bassett Furniture 2510 1989
41. Tab Products 2522 1989
42. Georgia-Pacific 2600 1986
43. MacMillan Bloedel Ltd 2600 1976
44. Mead Corporation 2600 1986
45. Weyerhaeuser Company 2600 1983
46. Boise Cascade 2621 1987
47. Champion International 2621 1985
48. International Paper 2621 1985
49. Pope & Talbot 2621 19 P?
50. Potlatch Corporation 2621 198651. Willamette Industries 2621 1986
52. Stone Container 2631 1984
53. Nashua Corporation 2670 1982
54. Meredith Corporation 2721 1976
55. Thomas Nelson 2731 1986
56. John Wiley & Sons 2731 1988
57. Bowne & Company 2750 1989
58. Quebecor, Inc. 2750 1981
59. Duplex Products 2761 1982
60. Dow Chemical 2800 1986
61. Ferro Corporation 2800 1985
62. Monsanto Company 2800 1986
63. Carter-Wallace 2834 1974
64. Colgate-Palmolive 2840 1988
65. Alberto-Culver 2844 1976
66. Avon Products 2844 1986
67. Helene Curtis Ind. 2844 1985
68. Johnson Products 2844 1979
69. MEM Company 2844 1989
70. Grow Group 2851 198771. Sherwin-Williams 2851 1979
72. Nova, An Alberta Corp 2860 1987
73. Union Carbide 2860 1983
74. Cabot Corporation 2890 1987
75. Petrolite Corporation 2890 1987
76. Amerada Hess 2911 198577. Holly Corporation 2911 198478. Kerr-McGee 2911 198779. Louisiana Land/Explor 2911 1986
80. MAPCO, Inc. 2911 198881. Mobile Corporation 2911 1988
82. Murphy Oil 2911 1987
83 . Pennzoil Company 2911 1987
84. Tesoro Petroleum 2911 1977






























89. Kerr Glass Mfg.
90. Wolverine World Wide
91. Southdown, Inc.
92. Friedman Industries 











104. Alcan Aluminum, Ltd.
105. Aluminum Co. of Arner.
106. Reynolds Metals



















126. Stewart & Stevenson


























































Company Name Code Sample
134. Clark Equipment 3537 1983
135. Raymond Corporation 3537 1986
136. Black & Decker Mfg. 3540 1985
137. Brown & Sharp Mfg. 3540 1983
138. Kennametal, Inc. 3540 1986
139. Acme-C1eve1and 3541 1983
140. Monarch Machine Tool 3541 1987
141. Esterline Corporation 3559 1985
142. Twin Disc 3560 1986
143. Weldotron Corporation 3560 1987
144. Dresser Industries 3561 1987
145. Goulds Pumps 3561 1987
146. Brenco, Inc. 3562 1984
147. Timken Company 3562 1986
148. Ampco-Pittsburgh 3564 1983
149. Donaldson Company 3564 1987
150. General Signal 3569 1989
151. Interlake, Inc. 3569 1983
152. Tenney Engineering 3569 1987
153. Data General 3570 1983
154. Wang Laboratories 3570 1989
155. Printronix, Inc. 3577 1986
156. General Binding 3579 1984
157. Kysor Industrials 3585 1982
158. Wynn's International 3585 1986
159. Joslyn Corporation 3620 1988
160. Baldor Electric 3621 1988
161. Franklin Electric 3621 1983
162. Kollmorgen Corp. 3621 1987
163. Servotronics, Inc. 3621 1989
164. Lamson & Sessions 3640 1982
165. California Microwave 3663 1987
166. Harris Corporation 3663 1988
167. Scientific Atlanta 3663 1986
168. Vicon Industries 3669 1985
169. CTS Corporation 3670 1987
170. Varian Associates 3670 1986
171. Analog Devices 3674 1985
172. Unitrode Corporation 3674 1988
173. Robinson Nugent 3678 1986
174. Augat, Inc. 3679 1987
175. Kevlin Microwave 3679 1987
176. Ford Motor Company 3711 1981
177. Allen Group 3714 1983
178. Champion Parts Rebuild. 3714 1981
179. Standard Products 3714 1980
180. Grumman Corporation 3721 1986




































202. Canadian Pacific, ORD
203. Kansas City So. Ind.
204. Preston Corporation
205. Tidewater, Inc.
















222. Esquire Radio & Elec.





228. Crowley, Milner & Co.




















































Company Name Code Sample
230. Service Merchandise 5399 1987
231. Edison Bros. Stores 5600 1988
232. Evans, Inc. 5600 1988
233. Fredericks of Hollywood 5600 1984
234. Kenwin Shops 5621 1986
235. Petrie Stores 5621 1989
236. Three D Dept. Stores 5700 1987
237. JB's Restaurants 5812 1986
238. Perry Drug Stores 5912 1987
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